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The Shell range of selective weed killers is one 
of the most comprehensive in the market. 

They are sold through appointed distributors 

in most parts of the country, who will gladly 
furnish technical information and advice, 

free of charge. If you would like a booklet 
describing the latest advances in selective 

weed killing, send your name and address to :— 
SHELL CHEMICALS LIMITED 


(Distributors) 
Norman House, 105-109 Strand, London, W.C.2. 
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SPRING WHEAT ON THE DOWNS 


A. G. STREET 
Mill Farm, South Newton, Salisbury, Wilts 


Mr. Street speaks with the cogency of experience in corn growing 
on the light chalk downs of Wiltshire. He has found Atle to be 
such an outstandingly good spring wheat that, in his opinion, 
chalkland farmers would do well to replace winter wheat entirely 
with this variety. 


brought a snort of disgust from my elders and betters in the farming 

world. This came, not from blind prejudice against something 
unknown, but from the bitter experience of trial and error. My father and 
his contemporaries had had some, and they knew. In those days winter- 
sown wheat was a certainty. Farmers sowed it either after a clover ley or 
folded by hurdled sheep for at least two years running. According to the 
particular district, they knew when to sow winter wheat ; and also, what 
was much more important, when to cease sowing it, and instead to be 
content to sow oats or barley in the following spring. They knew how to 
sow it, and all about its subsequent cultivations ; and they knew, too, that 
the proven varieties of winter wheat never failed to yield generously according 
to the soil and season. Yes, in those days winter wheat was a certainty. 


D trees my boyhood the very mention of spring wheat invariably 


Early Experience with Spring Wheat But even at that date it was rare to find 

any farmer of standing who had not 
tried to grow spring wheat, despite the repeated warnings from his elders 
and also every one of his neighbours who had made the experiment. What 
was the attraction? Why did so many hard-headed Victorian farmers, 
whose business then was being politically sacrificed on the altar of town 
interests, decide to risk their money, their time, their labour, and their land 
on a gamble that seemed foredoomed to failure ? 

The answer then was much the same as it is today—the time factor. 
Winter wheat required from October until August to come to fruition. 
Spring wheat clipped that period of at least ten months down to six ; which 
meant four months less for the crop to be at the risk of weather, the depre- 
dations of rabbits, and the danger of disease. So they tried every new 
variety of spring wheat as it became available, in almost every case being 
granted a yield of six sacks per acre against the almost certain ten sacks per 
acre from their winter-sown fields. 

On my return home in 1914, after some four years as a hired man on a 
farm in North-West Manitoba, I, too, tried to grow spring wheat. I had 
seen the success of the Marquis variety in Canada ; which, when sown in 
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mid-April, produced anything from ten to twelve sacks per acre at harvest 
in early September. I was young, bumptious, certain that I knew how to 
grow spring wheat, and so proposed to show my elders and betters what a 


clever fellow I was. 

Those were the days when, despite a major war, the individual had con- 
siderable freedom of action with regard to purchase and importation. So 
I imported, admittedly at my sire’s expense, enough Marquis wheat from 
Canada to sow five acres of land in Wiltshire. Moreover, I saw to it that 


the seed was drilled in good ground, and also that the crop received a top 
But the result was as before—a bare five sacks per 


dressing of nitrogen. 
acre at harvest time. 

Rather overjoyed at my failure—and I could not blame him—my father 
then tried the French wheats for spring sowing, principally Red Marvel. 
These gave slightly better results, but none good enough for general practice ; 
and from the end of the First World War to the beginning of the Second the 
only spring-sown wheat that farmers in my district had any faith in was Little 
Joss. Sown in February, this variety sometimes did produce a fair yield ; 
but in such cases it invariably went down badly before harvesting owing to 
its long, weak straw. 

The depression between those wars compelled me to grass down every 
acre of arable land that I farmed, and from about 1931 until 1939 I never 
ploughed one foot of ground, and did not possess even One plough in my 
farming equipment. By the end of 1940, I had sold all my dairy cows and 
ploughed up every acre of the grassland on my farm that was ploughable. 
Even so, although I was now primarily an arable farmer, I never con- 
templated growing spring wheat—past experience having taught me the 
folly of that caper. 


Then—I think it was in the spring of 1942—a seedsman 
friend persuaded me to try some Atle wheat, and the 
result amazed me. On the top of a Wiltshire down, land that my father 
and his contemporaries had valued merely as a sheep-run, I threshed and 
sold best corn to the tune of thirteen sacks per acre. It occurs to me that 
as from that date onward the method of reckoning grain quantities changed 
from volume to weight ; in order not to annoy the moderns, I should 
perhaps state this yield in those terms. This means 29} hundredweights, 
unless my arithmetic is at fault. 

From that date, Atle wheat was responsible for almost a revolution in 
chalkland farming. Practically everybody now sows spring wheat, princi- 
pally Atle ; and some farmers grow no other variety of wheat, using this 
one for both winter and spring sowing, with consistently good results. 
However, it is as a spring-sown wheat that Atle has justly earned such a 
proud place in British farming today. It seems to have few faults and many 
virtues. It gives a heavy yield on any land and in any season. It stands 
up to weather. It does best when sown in March, but 1951 results showed 
that it could be sown with success even in late April. The grain is of ex- 
cellent milling quality, though small, and because of this, a slightly lower 
seed rate than normal is the popular practice. However, in my own farming, 
I sow three bushels per acre, even though some of my knowledgeable neigh- 
bours tell me that two bushels would give just as good results. 

In light chalkland it pays to do this crop well with regard to manuring. 
Three hundredweights of a compound fertilizer down the spout of the drill, 
and at least one hundredweight of nitrogenous top dressing later on, is 
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recommended. The date of sowing should be the earliest possible according 
to the season. When the chance offers it should be sown in February ; 
every effort should be made to get it in during March ; but in a late, wet 
spring April sowing will give a useful result. Since 1942 I have grown Atle 
wheat every year, and never has it yielded less than a ton of best grain per 
acre, and the average with me for those ten years is about 24 cwt. 


Fylgia and some other The only other variety of spring wheat of which I 
Spring Wheats have any personal experience is Fylgia. The 

advantage of this one is that it can be sown much 
later than Atle—say, the last week of April—yet will ripen earlier. Yields 
are not quite as heavy as those from Atle, the straw is much longer and 
weaker, and the grain of inferior quality ; but in late districts Fylgia is well 
worth growing, for, like Atle, Fylgia has a high resistance to sprouting in 
the ear during a wet harvest. 


There are two other varieties of spring wheat now available of which I 
have heard good reports. One is Meteor. This should be sown by mid- 
March. Yields are fair, but the straw is long and lodges easily. The other 
is Progress. Again this should be sown early, in early March for choice, 
as it ripens late. On poor light land it yields better than either Fylgia or 
Meteor, but tends to lodge owing to its fairly long straw. This variety is 
becoming very popular in Ireland, but does not appear to suit much of 
England. 


Fundamental Change in Generally speaking, then, it is safe to say that 
Downland Farming Atle will do all and more than any British farmer 

expects of any wheat, with possibly a small 
acreage of Fylgia as a saver in an extremely late spring sowing. The change 


in downland farming that the former variety has effected in the last few years 
is truly remarkable. Indeed, it is now true to say that the Atle variety of 
spring wheat has almost ousted the winter-sown wheats from the chalk hills. 
The credit for part of this revolution must go to the plant-breeder—inci- 
dentally Atle was bred and introduced by Messrs. Weibulls, Landskrona, 
Sweden—but part must go to the combine grain drill, plus a much more 
intelligent use of fertilizers by the farmers of today. 


There is, too, something else that has helped in this change. This is that 
in the chalkland countryside of Southern England during recent years the 
traditional advantages seem to have deserted winter-sown wheats. Some- 
how or other, in my district, we seem to have lost the art of growing them. 
While we have doubled our fathers’ yields from spring-sown wheats, in 
far too many cases we have almost halved their yields from winter-sown. In 
addition, the winter wheats now seem to be much more susceptible to 
disease than the spring varieties, and also to be a much better host for 
indigenous weeds like poppy. 


Again, Atle is much better suited to combine-harvesting than most of the 
winter wheats, and also comes to harvest at a more suitable time. Having 
harvested his winter oats and winter barleys, just when winter-sown wheat 
is ready to combine, so too are the spring-sown malting barleys. On many 
farms it is much handier to get these barleys safely combined, and to deal 
with the wheat crop afterwards. So Atle has the two great advantages that 
it can be left indefinitely in a wet harvest, with the certain knowledge that it 
will neither go Gown nor sprout in the ear. Consequently, now that few 
farmers require any great quantity of straight, long straw for thatching 
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purposes, winter-sown wheats do not seem to retain one single advantage over 
spring-sown Atle. 

For what it may be worth, my advice to any farmer on the chalk is to grow 
winter oats and winter barley, but to grow no winter wheat at all, being well 
content to rely for his wheat crop on this marvellous spring-sown Atle, 
which, as yet, has never let British agriculture down in any particular. 


PROCESSED SUGAR BEET SEED 


P. N. Harvey, M.A. 
Norfolk Agricultural Station, Sprowston 


The thinning of the sugar beet crop in the late spring makes heavy 
demands on man-power if maximum production is to be attained. 
The writer discusses some of the processes to which the seed has 
been subjected in an effort to make singling easier and quicker, and 
the merits of these processes in relation to the germination and 
vigour of the seeds and plants. 


HE great expansion of the sugar beet industry has been perhaps the 

most significant development in English arable farming for the past 

thirty years. Between the wars, farmers in the arable areas of the 
Eastern Counties found themselves on the horns of an apparently insoluble 
dilemma. On the one hand, low livestock prices made it hopelessly un- 
economic to maintain the traditional quarter or fifth of the farm in root 
crops ; but on the other, if roots were not grown, how could the stock, the 
manure from which was necessary to ensure profitable cereal crops, be fed 
during the winter ; and how could the land be kept free from weeds ? The 
answer was sugar beet, which not only assured the hard-pressed, arable 
farmer of a cash return for his root crop, but also provided winter food for 
stock in the form of tops and pulp. The introduction of the crop at that 
critical time probably saved thousands of acres from going out of culti- 
vation, and today sugar beet is the mainstay of much of the farming in the 
Eastern Counties. But new problems are arising. At present the sugar 
beet acreage is large enough to satisfy the existing factory capacity in a 
favourable season, but it is becoming clear that it may be difficult to maintain 
even this acreage unless the heavy labour requirements of the crop can be 
reduced. 

The two peak periods when the beet crop makes heavy demands on man- 
power are in the spring, when the plants are thinned, and during the last three 
months of the year, when the beet is harvested. Great strides have been 
made in the development of efficient machines for harvesting the roots, and, 
since the harvest must be spread over many weeks in order to ensure a 
regular supply of beet to the factories, the harvesting problem is now as 
much administrative as technical. But, in this country, the thinning out is 
still done largely by hand and, consequently, on arable farms where beet is 
grown, the permanent labour force employed is governed by the number 
required at certain times for this crop, rather than by the needs of the corn 
harvest. This is in contrast to the trend of machinery development in the 
United States of America where, from the outset, the whole future of sugar 
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beet depended on the drastic reduction of labour demands. No pains have 
been spared to devise means of thinning the crop with the minimum of hand 
labour, and growers are prepared to accept the rather lower standard of 
plant population and the less accurately thinned crops that the use of these 
methods generally entails, in return for the labour saved. Here, the emphasis 
has always been on maximum production per acre, and sufficient labour has 
generally been available to hand-thin the crop at a cost which made these 
cultivations a reasonable proposition for the grower. This undoubtedly 
gives the best results, but the need for mechanizing the operation is now 
urgent, not only to reduce costs, but also because there is no longer sufficient 
labour to do the work. 


The Problem The sugar beet crop must be thinned at the correct stage in 

the growth of the plants, otherwise the yield will suffer; and 
this stage only lasts for a short time. Attempts to spread out the period of 
hoeing—for example, by successive sowings—are frustrated in many seasons 
by the weather which holds back the early-drilled crops so that all ** come 
to the hoe’ together. The problem is to thin a continuous stand of seedlings 
to leave enough equally-spaced single plants to produce the maximum yield. 
In this country, 30,000 plants to the acre is probably the ideal : on 18-inch 
rows—and it is difficult to carry out the necessary inter-row cultivations in 
rows narrower than these—this means a single plant every ten inches. 
Leaving the required number of plants entails skilled work with a long- 
handled hoe or even more laborious work with the fingers. How can it be 
speeded up ? 


One way is to leave fewer plants, and many farmers say that they are 
prepared to accept the inevitable loss in tonnage, simply because they fear 
that otherwise they may not be able to get their crop singled in time. This 
cannot be regarded as other than a retrograde step as, in fact, the average 
plant population for the country is already well below the safe minimum 
for satisfactory yields. 

There are two other possible ways of saving time. One is to make hand- 
singling easier and, therefore, it is hoped, quicker ; the other is to substitute 
machine for hand-labour in at least part of the operation, so that the same 
number of men can cope with a larger acreage at the right stage in the 
development of the crop. 


For easier hand-singling, it is necessary to have sufficient single plants, 
standing by themselves, wnich the hoeman can select as those to leave, since 
it is the reduction of a bunch of seedlings to a single plant, rather than the 
cutting-out of plants between bunches, that demands skill and concentration. 
So far as machine thinning is concerned, it must suffice here to say no more 
than that the successful use of machines for thinning the crop, whether the 
work is done by cross-blocking or by gapping machines working along the 
row, depends on the following factors : 

1. The regularity of the stand: if it is not regular the lack of discrimination of the 

machine will result in a serious loss of plants. 

2. The proporiion of single plants left after mechanical thinning : unless this is high, 
the machine leaves the most difficult part of the operation to the men who follow. 


Experience suggests that the conditions necessary for easier handwork 
or the employment of machines for thinning could best be fulfilled if a row 
of single seedlings, spaced about two inches apart and with no gaps, could 
be produced either by direct drilling or by pre-thinning treatment. Up toa 
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point, the attainment of this ideal is an engineering problem, but the success 
of existing drills with pelleted seeds shows that, provided the individual 
‘“‘seed units”? are uniform in size and density, there are no insuperable 
difficulties in the design of a feed mechanism capable of placing such units 
into the ground at any given regular interval. Sugar beet seed is, however, 
very far from being uniform in either of these characters, and this is one 
major difficulty in the precision drilling of the crop. A much more serious 
difficulty is that the regularity with which the seeds are sown in the ground 
will not be reproduced when the seedlings emerge, unless every seed grows 
and produces not more than a single plant. 


At this stage the problem becomes biological rather than engineering, 
and it has proved a hard nut to crack—almost literally. Botanically, though, 
the sugar beet fruit is not a nut but a cluster of several single-seeded fruits 
fused together ; the true seeds are enclosed in a woody husk derived from 
the original flower parts. When this seed-containing unit germinates, as 
many as five seedlings may be produced, and these grow so close to each 
other that they generally become entwined. It is obvious that if a succession 
of single seedlings is to be obtained in the field, this characteristic must be 
overcome and, with this aim in mind, various attempts have been made to 
separate the component true seeds of the cluster by the destruction of the 
woody outer covering. A method which was thoroughly tested just before 
the last war consisted of burning off part of the outer seed coat with con- 
centrated sulphuric acid. This had the desired effect of separating the 
individual fruits of the larger clusters and thereby increased the number of 
single-germ units; it was found that germination was quickened and 
plant establishment improved, especially in a dry spring. But, in spite of 
these modest benefits, there was little demand for seed treated in this way. 
Moreover, the steeping of the seed in strong acid was a difficult and dangerous 
process requiring specially trained workers. 


Production of Segmented Seed Milling of certain farm seeds is commonly 

practised, ana it had in fact been tried here 
on a limited scale with sugar beet seed, even before Bainer, in the United 
States, had thoroughly investigated the possibilities of this method of seed 
treatment. The method developed by Bainer consisted of passing the seed 
between a rapidly revolving carborundum wheel and an adjustable steel 
shear bar, in order to crack the clusters. The resulting fragments, of which 
a large proportion contained only one germ, were called segmented seed. 
This treatment rapidly found favour with American growers, and in two or 
three years 75 per cent of the American beet crop was planted with segmented 
seed. Yet, although segmented seed gave many more single plants than the 
natural clusters, there were serious drawbacks to its use. The process was 
very wasteful because only about one-third of the original weight of seed 
was recovered as useful segmented seed, the balance consisting of dust and 
small non-viable fragments which were dressed out when the seed was 
cleaned. This loss of material was partly compensated by the much greater 
number of seeds in a pound of the processed seed but, nevertheless, only 
about 60 per cent of the seed-containing units of the original seeds were 
recovered after segmentation. In addition, the field germination of seg- 
mented seed was poor, and it was found that, in order to get a good stand 
of seedlings, the same weight of segmented seed was required as when natural 
seed was used. The one advantage appeared to be that segmented seed 
produced seedlings that were more evenly distributed along the rows, and 
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gave more single plants than did the original untreated seed. This led toa 
saving of about 10 per cent in the time taken to single, and no loss in the 
final plant population which was left to harvest. Yield trials with the 
processed seed showed that, with the same plant population, there was no 
difference between the yield of beet produced from natural seed and that 
obtained from segmented seed. 


The chief objection to segmented seed was undoubtedly its low field germ- 
ination in comparison with natural seed, especially on poor seedbeds or 
where unfavourable weather was experienced after drilling. It wouldtherefore 
seem from this experience that interference with the natural state of the 
cluster has the effect of lowering its germinative power. The more drastic 
the treatment and the greater the number of single-germ clusters produced, 
the poorer becomes the field germination of the seed. Although “‘singleness” 
is greatly to be desired, it must not be gained by sacrificing germinative 
strength ; any failure in this respect not only loses the confidence of the 
farmer but frustrates any hope of improved drilling, since the use of precision 
drills to obtain more regular and yet thinner stands of seedlings depends 
upon using seed of the highest possible germinating capacity. With such 
implements, only one cluster is sown at a time and if it fails to grow there 
is a gap in the stand. 


Rubbed Seed For these reasons, although very satisfactory crops were 

obtained in many instances, the performance of segmented 
seed was not reliable enough to commend it to British growers. In America, 
too, the widespread use of segmented seed on commercial crops exposed 
these limitations and, as a result, Bainer developed another method of pro- 
cessing in which the natural seed was passed through a gap of about 4 inch 
between a stationary rubber pad and a rapidly revolving carborundum 
wheel. This treatment was much less drastic than segmentation, the 
separation of the fruits in the cluster being obtained by rubbing rather than 
by cracking. Bainer called the resulting seed “decorticated,” but in this 
country the term ‘‘ rubbed seed ”’ is preferred so as to avoid confusion with 
acid-treated seed, which was also described as “‘decorticated”’. 


In the production of rubbed seed, there is much less waste of seed material 
than is the case with segmented seed. The severity of processing can be 
controlled and usually the machine is set so that after treatment all the 
seed passes through a sieve of 11/64 inch circular mesh. Clusters of a 
diameter greater than 11/64 inch (which are no better than natural seed so 
far as “‘singleness”’ is concerned), are generally returned to the machine for a 
second processing, while at the other end of the scale, the material which 
will pass through a 7/64 inch sieve, consisting chiefly of dust and non-viable 
fragments, is rejected. Between these limits 60-70 per cent by weight of 
good seed is recovered, as compared with only 35 per cent in the segmen- 
tation process. Rubbed seed is thus composed of clusters ranging in size 
from 7/64 inch to 11/64 inch, which are more rounded and have less husk 
than the natural seed. If the clusters are then graded according to size it 
is found, as one might expect, that the smaller specimens have not the same 
germinating power as the larger, but when germinated they produce more 
single plants. This trend is illustrated by the following results of trials 
carried out at the Norfolk Agricultural Station, where individual seeds 
were planted in a field at four-inch intervals down the row so that the 
fate of each cluster could be recorded : 
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Table 1 


Field Germination of Rubbed Seed 
(Average for 3 years) 


Single plants obtained 
Size of Seed Proportion by Germination from Germinated Vigour 
Weight Seeds (Maximum 10) 


per cent per cent per cent 
61 
24 69 
43 71 
27 74 7h 


The characteristics of the bulk can be built up from the information shown 
in Table 1 if the germination percentages, etc., are weighted according to 
the proportions in which the various size-grades occur in the rubbed seed. 
Table 2 shows how rubbed seed compares with natural seed in field ger- 
mination tests. 


Table 2 


Field Performance of Rubbed and Natural Seed 
(Average for 3 years) 


Sprouts 

Single Plants obtained per 

Type of Seed Seeds Germination from Viable 
per Ib. Germinited Seeds Cluster 


per cent per cent 
Natural 29,000 67 43 Be | 
Rubbed 35,000 69 53 1.5 


It will be seen that the rubbed seed has the same standard of field ger- 
mination as the natural seed from which it was produced, and that it gives 
1U per cent more single plants when germinated. The contrast with seg- 
mented seed, which also gave a higher proportion of single plants but was 
lower in germinative capacity, is confirmed by the records of numerous 
trials on commercial farms : no cases have been reported where plots sown 
with rubbed seed have failed and adjacent areas sown with natural seed have 
survived, although this did happen occasionally when segmented seed was 
on trial. 


Quicker Singling Rubbed seed has also been tested on a scale large enough 

to measure whether its use made singling quicker or not, 
which is, after all, the crucial test in assessing the value of the new type of 
seed. For three successive years, in co-operation with the British Sugar 
Corporation, trials were conducted which took the form of a simple large 
plot comparison between natural and rubbed seed, with special precautions 
to ensure a fair comparison between the times taken to single the two plots. 
The seed rates aimed at were such that equal numbers of clusters were sown 
for each treatment. From the number of seeds per pound (see Table 2) 
it can be seen that roughly 11 Ib. of rubbed seed are equivalent to the standard 
15 lb. per acre of natural seed, and under good conditions, when 12 lb. of 
natural seed is generally ample, 8 lb. per acre of rubbed seed has given good 
results. 


The average result of 65 trials held at various centres throughout the 
country showed that the use of rubbed seed reduced by 8 to 10 per cent the 
time taken to single, without any loss of final plant. This saving does not 
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appear very impressive, but in individual cases the gain was up to 20 per 
cent, and on the Sprowston and other farms, the hoemen like it, and are 
able, without working extra hours, to single more than 2 acres a week per 
man on 18-inch rows ; this is undoubtedly more than 8 per cent better than 
they could manage with a crop drilled with natural seed. 

Timing of the singling operation is difficult for two reasons. Firstly, 
some workers do not settle down to their normal rhythm when they feel 
they are working against a stop-watch ; secondly, although the hoemen 
must be timed on small areas in order to obtain an unbiased comparison 
between the treatments and to minimize the effect of changes in speed caused 
by fatigue, it is probably when the hoeman is tired that the relatively easier 
singling on rubbed seed, as compared with natural seed, gives the greatest 
saving in time. Experience suggests that the 8-10 per cent saving is an 
under-estimate, rather than an over-estimate, of the benefit gained. 

Another important point which tends to even out differences in singling 
time that might be expected from contrasting brairds is that, even if a single 
seedling is standing by itself, the hoeman must pause to destroy any weed 
seedlings round it, whereas in a thick stand of seedlings the weeds are often 
crowded out. The fact that the singling operation includes the destruction 
of weeds in the row also accounts for the hoeman’s prejudice against thin 
brairds, even when the plants are regularly spaced and appear ideal for 
singling. The reason is that more care has to be taken in cleaning round 
the solitary plant, because if this is accidentally cut there is no other plant 
close at hand that can be left in its place, and a gap results. Hence weed 
control, for example, by pre-emergence spraying, is an essential step in 
efforts to speed the thinning process. 

The evidence, therefore, seems to be that the use of rubbed seed does 
enable the farmer to thin his crop more quickly, and when the acreage as a 
whole is considered, the gain may be greater than that demonstrated by the 
timing of comparatively small plots. At present, however, the chief interest 
centres round the problem of how far a lowered germination can be tolerated 
for the sake of a greater proportion of single-germ clusters. In 1951, seed 
more drastically rubbed, so that all the clusters passed a 9/64 inch sieve, was 
found to give decidedly easier singling than the commercially produced 
7-11/64 seed, but its germination, and particularly the vigour of growth of 
the seedlings in their early stages, is impaired to some extent, and further 
work is necessary to decide whether the superior “‘singleness” of the seed 
outweighs its reduced vitality. 





IMPROVED EGG QUALITY 


R. Coes, B.A., Ph.D., M.Sc.(Agric.), M.Sc.(Econ.) 
Ministry of Agriculture and Fisheries 


There are many internal faults in eggs which, if unchecked, must 
inevitably lower the reputation of the poultry industry. As this 
article points out, many of these faults can be avoided or reduced 
by careful management and correct feeding. 


by better management and to store them on the farm under conditions 

which will result in little deterioration. Relatively little attention, 
however, is given to methods for improving the initial quality of the eggs 
themselves. Yet a large number of eggs with faults are produced, and many 
of these faults can be eliminated by better management or feeding methods. 
The incidence of others can be reduced more slowly by breeding, while a few 
can be prevertted only by the removal of a particular strain from the flock. 
Some of the methods to be adopted to improve the initial quality of the eggs 
may be onerous, but apart from increasing the farmer’s income from eggs, 
successful efforts will also lead to the home product maintaining its position 
as the housewives’ first choice. 

Eggs of faulty quality may be dealt with under two heads ; those having 
an unsatisfactory shell, and those with internal faults. The latter group 
may be regarded as the more important to the poultry industry as a whole, 
for these eggs are more frequently missed by the testers and reach the un- 
fortunate customer with a first-quality classification. The former kind are 


Tos poultry-keeper is constantly being urged to produce clean eggs 


naturally more obviously defective and so are invariably rejected by the 
Apart from any immediate deductions the producer may suffer, 


candler. 
the eggs with internal faults may also have a long-term depressing effect on 


the producer’s pocket, for eggs with really unsightly contents often lead to a 
continued lack of interest in eggs on the part of the unfortunate recipient. 


Blood-Spots Probably the most troublesome internal fault is the blood-spot, 
and the egg which is largely or completely filled with diffused 
blood. Like the associated meat-spots, which are of a meat-like colour, 
blood-spots result from an inherited characteristic—in this case, capillary 
fragility in the follicle, leading to frequent bleeding. In some strains the 
incidence of blood-spots is extremely high, i.e., 50 per cent or more. If 
blood-spots are found in the eggs of a flock the only method of eliminating 
the fault is to trap-nest the birds, candle all the eggs, and remove all birds 
showing the fault. Such birds should not be used for future breeding. 

It is quite true that the incidence of blood-spots varies throughout the 
year—a fact that may give rise to an unfounded belief that feeding or manage- 
ment is the cause. It is also true that birds on range will show a smaller 
number of blood-spots compared with the number found when the same stock 
is kept in intensive houses. This difference is attributed to a substance called 
rutin, which is found in the leaves of plants, and is used in medicine to stop 
bleeding from fragile capillary veins. However, its effect in reducing the 
number of blood-spots is limited and somewhat variable, and placing stock 
on range does not lead to the elimination of blood-spots. A further point 
of interest is the slight reduction in the number of large and small blood-spots 
which usually occurs when birds affected with the complaint are removed 
from solid floored houses and placed in cages. Again this system of manage- 
ment is only a mild palliative and no real cure. 
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Discoloured Yolks Discoloration of yolks and albumen in eggs sometimes 
causes troubie at certain farms. It may result from 
several causes and is usually capable of easy remedy. The most frequently 
reported fault in this group is the green yolk in which the actual discoloration 
shows a wide range from an obvious green through an olive tint to an almost 
khaki shade. Although precise information on the cause of this trouble 
is still lacking, it seems beyond reasonable doubt that it is due to the presence 
of a chlorophyll derivative, and is caused by the excessive consumption of 
green herbage. Green yolks are most likely to occur in the spring on first- 
class herbage when, because of insufficient rations, the birds are compelled 
to graze heavily. Certain birds appear more prone to produce green yolked 
eggs than others ; it is probable that some birds will never produce green 
yolked eggs despite excessive consumption of green food while others, 
because of a metabolic abnormality, will readily produce the condition. 

Eggs affected by green yolks appear to share a feature common to most 
faults due to internal discoloration in that the fault becomes more pronounced 
with the increasing age of the egg. The only methods of preventing green 
yolks would seem to be to supply sufficient good quality food to stock on 
range—particularly during the flush period in the spring—or to limit the 
grazing of the stock during this period. 

Discoloration of the contents of eggs is also caused through birds eating 
the malvaceous group of herbage, e.g., mallow, cottonseed, etc. This species 
contain gossypol and the consumption of this substance by the bird leads to 
complex chemical reactions in the yolk of the egg, resulting usually in dis- 
coloration of the yolk and often the white as well. Again the discoloration 
varies but the most common types range from a brownish-purple to pink. 
Changes in the physical consistency of the egg’s contents may also be seen; 
the yolk, and sometimes the white, becomes more glutinous. The intensifica- 
tion of these changes with age is again noticeable—in fact the fault is rarely 


distinguishable until some time after laying. The obvious remedy of this 
complaint is to remove from the diet any foodstuffs originating from mal- 
vaceous herbage, or to ensure that ranging stock have no access to such 
plants. As with green yolks, only a proportion of birds having access to 
malvaceous plants lay eggs which are affected by discoloration. 


Discoloured and Milky Whites One fault of internal quality which normally 

cannot be blamed on the poultry-keeper, or 
his stock, is the amber white. While amber whites may result from the bird 
consuming malvaceous herbage, this discoloration a/ways arises after an egg 
has been frozen and subsequently is exposed to temperatures above freezing 
point. It seems probable that the action of freezing leads to increased 
permeability of the vitelline membrane, causing a slight leakage from the 
yolk to the white when the temperature returns to normal. It is possible 
that the ingestion of malvaceous plants has the same effect on the vitelline 
membrane. 

A milky white is usually attributed to an excess of carbon-dioxide. It is 
generally a sign of an extremely fresh egg and will usually disappear in the 
first day or so after laying. (The view is held by some that a greenish yellow 
tinge in the white is due to a high level of riboflavin (B,) ; this condition 
would not, of course, be considered a fault.) The fault known as “heat” or 
** oil spots ” is not one of feeding or breeding. The disc-like dark-coloured 
markings on the yolk are due to the yolk occasionally touching the air cell 
as the surrounding albumen thins; the trouble is more likely to be experienced 
in eggs from cold stores. 
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While most of the defects so far described are unpleasant to the consumer, 
they are not frequently encountered. Of a far less repulsive nature, but 
much more common, are those eggs where the albumen is watery and thin, 


even when the egg is freshly laid. Most consumers prefer an egg in which 


the yolk and white “ stand up”’ well. This condition is normally encoun- 
tered in a fresh egg, since with age the white or albumen becomes less viscous, 
while the passage of waiter from the white into the yolk leads to the latter 


becoming “floppy”. Asa result, when a stale egg is broken, the white spreads 
over a large area and the yolk appears flattish. 


The Proportion There seems no evidence to support an opinion that 
of Thick White feeding influences the proportion of thick white in an 

egg. While variations in the chemical composition of 
the diet may influence the number of eggs a bird is capable of laying, they 
will not affect the chemical composition of an egg to any degree. There is, 
however, a great deal of evidence to show that the proportion of thick white 
in an egg is a heritable characteristic and that, by selective breeding, it 
can be increased or decreased. There appears, however, to be a limit 
to the extent to which this improvement in the proportion of thick white 
can be achieved, particularly as there are grounds for thinking that excessive 
amounts of thick white adversely affect hatching. 

To improve the percentage of thick white in an egg, and so improve 
candling and keeping quality, the poultry-keeper must first ascertain whether 
the eggs from a particular bird are laid with a high or low quantity of thick 
white. This can only be done with certainty by breaking out the egg and 
measuring the quantities of thick and thin white—a method which would 
not appeal to the farmer who wishes his poultry unit to be profitable. A fair 
estimate can, however, be obtained by candling. If the egg, when freshly 
laid, shows a yolk shadow that swings around freely and rather “‘floppily,” 
it is a fair assumption that the proportion of thick white is low. If such eggs 
can be traced to the birds laying them (by trap-nesting), the birds concerned 
should not be used for breeding. 

In a flock from which the eggs have usually been satisfactory as regards 
the proportion of thick white, it sometimes happens that suddenly a high 
proportion of weak whites, i.e., eggs having a high percentage of thin white, 
are reported. The cause of these sudden variations is not known. It has, 
however, been observed that a shock or fright, such as that resulting from 
an extremely low-flying plane, may give rise to the temporary appearance of 
eggs with watery whites. 

Rough treatment of eggs during transit can result in fine cracks in the shell 
and these in turn will lead to the rapid reduction of thick to thin white. This 
is always a possibility to be checked by the poultry-keeper if a high proportion 
of weak or watery whites is suddenly reported in his eggs. 

Unpleasant odours are sometimes found in eggs and often the reason for 
the odour is patently obvious from the condition of the contents. The early 
stages of some rots are, however, characterized by unpleasant odours, even 
though the candling appearance would not lead to the egg’s rejection. Eggs 
are extremely liable to take up the odour of any strong-smelling substance. 
They may be tainted as a result of foodstuffs eaten by the bird, but a taint 
is far more likely to arise by the eggs coming into external contact with birds 
fouled by strong-smelling foodstuffs, or from being collected in pails in 
which those foods have been carried. Feeding up to 15 per cent of good 
quality fishmeal does not appear to give rise to fishy odours, but excessive 
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amounts of inferior fish-oils or fishmeals may often give rise to an offensive 
odour and taste in eggs. 
Shell Thickness Faults connected with the egg shell fall into one or, at the 
most, two categories : the shell may be weak or mis- 
shapen. But, the causes of weakness in an egg shell may be manifold 
The strength of an egg shell is usually, but by no means invariably, related 
to its thickness. Some thick shells do not have the toughness of certain 
thinner shells and they may be much more porous, a condition which will 
lead to rapid evaporation and deterioration of the contents. 

We must also recognize the fact that an egg which may be ideal for the 
consumers’ market is not necessarily a first rate egg for hatching. On the 
one hand, the breeder prefers a shell of good texture, moderate thickness and 
porosity, and with an even, matt surface free from irregularities. Shell 
strength, provided it is strong enough to stand travel and ordinary handling, 
is not of great significance and, in fact, an excessively tough shell is not 
desired. On the other hand, the egg packer requires a tough shell, with low 
porosity and, again, an even, attractive texture. 

The thiekness of an egg shell is largely controlled by an inherited charac- 
teristic, but it may be greatly influenced by environment. The ability of the 
bird to ensure that a shell is produced of the thickness of which it is genetically 
capable depends on the bird being able to supply the calcium and other 
minerals for the shell. Failure to give a high-layer sufficient calcium will 
lead to a progressive thinning of the shell and, very soon, the appearance of 
shell-less eggs. The same effect may be shown if the calcium and phos- 
phorus ratio is unbalanced. For practical purpose the proportion is 2 : 1 
although, if sufficient vitamin D is present, considerable variations can be 
made in this ratio without adverse effects. The poultry-keeper experiencing 
deterioration in the quality of his egg shells should endeavour to ascertain 
whether or not calcium and phosphorus are present in the correct proportions 
in his birds’ diet. For a rough working system he can be satisfied that, if the 
food contains between five and seven per cent of fishmeal, the phosphorus 
level will be satisfactory, while between one and one and a half per cent of 
ground chalk, limestone or oyster shell will provide the necessary amount 
of calcium to ensure a reasonably correct ratio. The addition of one per 
cent of the low or one-half per cent of the high potency cod liver oil (or a 
synthetic D; concentrate in amounts as directed) will supply the required 
amount of vitamin D. 

Temporary thinning of shells can be induced by causes other than un- 
balanced feeding. High temperatures, e.g., above 80°F., result in a lowering 
of the blood calcium, and this in turn leads to thin shells. The use of 
sulphanilamides also tends to reduce the calcium and carbonates retained 
and results in thin-shelled eggs. The shells regain normal thickness following 
the withdrawal of the drug from the diet. 

Since shell type and thickness are largely influenced by heritable factors 
and because the nature of the shell is more easily determined than the 
contents, it is relatively simple—provided the egg can be related to an 
individual bird—to improve shell quality by breeding. A deterioration in 
the quality of the shells throughout a large part of the flock would indicate 
that environmental conditions, such as feeding, management, or temperature 
control, are responsible. 

There is a limited amount of evidence pointing to the possibility of soil 
types and climate exerting some influence on the nature of the shell. This 
matter needs much more investigation, but it does appear that flocks on 


467 








IMPROVED EGG QUALITY 


sandy soils are prone to produce eggs with a high incidence of hair-cracks. 
The texture and hardness of the shell is influenced by the presence of man- 
ganese and it may be that many of the lighter soils are deficient in this 
element. Ifa high proportion of hair-cracks is reported in a flock and the 
texture appears poor, an improvement may be obtained by the addition of 
manganese to the diet. This is best achieved by mixing } lb. of manganese 
sulphate with 10 Ib. of salt and feeding 0.5 per cent of the mixture in the 
ration as ordinary salt. Good quality oyster shell will also supply manganese. 


Surveying the manifold faults which occur in eggs the producer may be a 
little appalled. However, although extremely annoying when they suddenly 
crop up in a flock, some of them are rarely found and most can be avoided, 
or largely eliminated, by the adoption of good feeding practice and by the 
use of good-class stock. Some faults, such as blood-spots, are troublesome 
and tedious to detect but, their elimination will lead to a greater income for 
the individual and will maintain the high reputation of the home-produced 
egg. Although care in the storage of eggs while awaiting collection is not 
dealt with in this article, it will obviously pay the farmer to give some thought 
to this if he is taking the trouble to produce first-class eggs. 


SCHOOL HARVEST CAMPS 
Sirk RosertT R. Hype, K.B.E., M.V.O. 


Sir Robert Hyde is well known for his work in the field of industrial 
welfare. Until it was disbanded at the beginning of the war, he was 
closely connected with the world-famous Duke of York’s Camp. 
In 1941 he became Chairman of the School Harvest Camps Com- 
mittee and is thus in a special position to make the following tribute. 


discuss any topic of general interest their first impulse was to form a 

committee. As with many flippancies of this nature, there is, of course, 
a certain amount of truth in this suggestion, and, in fact, this characteristic 
has undoubtedly had a great influence on the development of the social 
structure of this country. Throughout the centuries, small groups of men, 
moved to pity by some evil condition, prompted to promulgate this or that 
ideal, or determined to preserve their liberties and check tyranny, have 
created a body to carry out their ideas. Although at times, some of the 
schemes proposed may be completely impracticable, these movements are, 
in effect, the nodal points of social reform, often leading to the growth of 
some great national organization or forming the basis of future legislation. 
The School Harvest Camps Committee, which recently wound up its activities, 
is a worthy example. 

In the early days of the war, a number of schools decided that their boys 
and girls might make a useful contribution to agriculture by taking some 
share in gathering the harvest. Although this was not a new idea—such 
voluntary labour having been offered on a relatively small and unorganized 
scale for scores of years—the difference now was that the wish to help was 
inspired by the country’s need. These early camps were purely individual 
affairs, a school making its own arrangements with the farmer and providing 
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the necessary camp equipment and supervision. Little was heard about 
them and no assistance in the way of food or subsidy was sought or given. 


It is possible that this state of affairs might have continued for some time 
but for an unfortunate accident at one of the early camps, which resulted in 
the boy concerned losing an eye. Although the child’s father was unsuccess- 
ful in a court action against the headmaster, he gained a certain amount of 
publicity in the press for what he regarded as an unjust decision, and 
thus created in the minds of both masters and parents certain qualms about 
the risks involved in such camps. Shortly after this incident, Mr. A. P. B. 
Boissier, then headmaster of Harrow (and a fellow-worker at the Duke of 
York’s Camp) and Mr. John Green of the B.B.C., asked me to meet them 
to have a chat about school harvest camps in general. As a result of that 
conversation we suggested to Mr. R. S. Hudson, then Minister of Agriculture, 
that because of the publicity given to the case referred to above, he might 
think it desirable to set up a small body of experienced people to guide and 
advise schools on a number of matters that were likely to arise if the move- 
ment grew. He accepted our suggestion, formed a committee, and invited 
me to become its chairman. 

About the same time, the authorities in Germany introduced a similar 
system and the government issued an instruction which ran : 


The children will regard their auxiliary work in agriculture as honorary service 
but to encourage joyful alacrity in their work, the farmer must give them pocket 
money of an amount fixed as follows : 
Boys and girls under 14 
Boys and girls over 14 


30 pfennings a day 
40 pfennings a day 


A Magnificent Response Whether the boys and girls of our country dis- 

played joyful alacrity or not it would be hard to 
say, but they responded magnificently throughout the war, and anyone 
reading the figures which follow must, I think, admit that they did a very 
good job. 

Work was not always as idyllic or as pleasant as the chance visitor was 
apt toimagine. Stooking barley, clearing charlock, gathering flax, orcollect- 
ing potatoes after the spinner had thrown them out, all exacted their toll in 
physical discomfort or pain. I watched a gang of boys gathering raspberries 
and envied them what appeared to be a joyful pursuit. I mentioned this 
to one of the pickers, who replied—thinking of sticky, scratched and aching 
legs and arms—“ I dream of raspberries”. 


If it were possible to record the cart-loads of fruit gathered, the tons of 
potatoes lifted, the amount of corn stooked, it would be fine testimony to the 
great contribution made by the camps to the nation’s need during war-time ; 
but, in the absence of such detail the few general figures that are available 
may be of interest. 

In 1941, 36,000 weeks’ work were completed at 335 camps : by 1943 the 
figures had risen to the record achievement of 1,068 camps, yielding 274,752 
weeks’ work. In 1944, the response was only slightly less. At the end of 
the war it was still necessary to supplement the agricultural labour force, 
and during the years 1945-48 no less than 1,830 camps were organized and 
the boys and girls put in 309,728 weeks’ work. Subsequently other claims 
upon the time and attention of the schools began to make themselves felt 
and the response slackened. By this time, however, the demand was also 
decreasing as additional local labour became available and new machines 
had arrived to relieve the man-power problem at harvest-time. In the 
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circumstances, the committee decided last year that the schools’ scheme had 
now fulfilled its purpose and that 1951 should be the last year in which it 
would operate. The final figures show that from 1941 to the termination 
of the scheme at the end of 1951 no less than 5,227 camps were attended by 
281,462 children who, in the period, did the equivalent of 1,052,269 weeks 
of work. 


The Voluntary Helpers It should not be overlooked in considering these 

achievements that, however efficient the actual 
organization of the school harvesting scheme, the provision of equipment 
and sites, release of additional food and so on, the camps would have been 
quite impossible without the voluntary help of some thousands of men and 
women, most of whom sacrificed part of their holiday for the purpose. 
Sleeping accommodation, sanitary arrangements and cooking quarters were 
in many cases primitive, and when the weather was bad life was extremely 
uncomfortable. When the children were harvesting some distance from 
the camp site and had to carry the midday meal with them, it meant that the 
helpers had to be about in the very early hours of the morning, lighting fires, 
preparing breakfast and packing lunches. Often, too, there were sick 
campers to be cared for, and this was an additional responsibility for the 
womenfolk. 

I am also glad that, in writing this article, | have an opportunity of adding 
my tribute to that already paid so graciously by Mr. Tom Williams, to the 
members of the School Harvest Camps Committee. The members had 
been carefully chosen from the several departments, organizations, schools 
and committees interested in the running of camps ; all were enthusiastic 
about the work and most were experienced in it. We were not always in 
agreement and many lively debates ensued before a decision or compromise 
was reached, but I feel sure I am voicing the view of every member of the 
Committee when I state that the meetings, extending overa period of ten years, 
were among the more pleasant experiences of that troubled period. We were 
also helped considerably in the early days by the wise and courteous counsel 
of the officers of the Ministry of Agriculture who attended our meetings. 
On the other hand, there is little doubt that the first-hand knowledge of the 
members doing the actual work involved in a scheme of this kind, proved 
equally valuable to those at the various ministries who had to take action in 
matters of wages, food, insurance and equipment. Mention should also be 
made of the whole-hearted assistance so willingly given by the War Agri- 
cultural Executive Committees—assistance far in excess of their official 
responsibility. 

Finally, may I say that one of the most pleasing features of the scheme 
was the many friendships that were established between the campers, 
the helpers and the village residents, and the opportunity given to the town 
children to learn something of country life. Many camps ended with a 
party to which the farmers and their friends were invited and there was no 
doubt as to the value of this kind of camaraderie. The future contribution 
to be made by schools in providing harvest labour, or supplementing normal 
labour during term-time in such tasks as lifting potatoes, will be a matter for 
private arrangement and dependent upon conditions prevailing at the time. 
But those responsible would do well to bear in mind the social and educational 
benefits that accrue beyond the purely economic aspect of such work. 





INFLUENCE OF STORAGE AND PRODUCTION 
TEMPERATURES ON SOME HORTICULTURAL CROPS 


H. W. Assiss, M.B.E., N.D.H. and S. P. Craze, N.D.H. 
National Agricultural Advisory Service, South-West Province 


Work carried out over a number of years at the Gulval Experimental 
Station, Penzance, points to the undoubted value of temperature- 
controlled stores for both earlier and greater production, and for 
the equalizing of gluts and shortages. 


HE stakes in horticultural production, on an acre-for-acre basis, are 
much higher than in general agriculture, and consequently capital 
investments are much greater, when one compares, say, a cereal crop 
producing £30 per acre with a glasshouse food crop of £3,000 per acre. It 
will be appreciated that the capital investment in the latter may well be 
£15,000 to £18,000 per acre. In view of these facts, it is to be further expected 
that highly scientific methods and techniques will be employed, and that the 
quantity of labour will be greater and the quality of at least a portion of this 
more scientifically trained. 

Many new techniques have been introduced into intensive or horticultural 
production in recent years, and the object of this article is to focus attention 
on one aspect of production that is likely to become increasingly important. 
We refer to the effect of controlled-temperature storage in the preparation 
of material for planting, as a medium for improving products when grown, 
and in extending the marketing season to the financial advantage of the 
producer. It will be obvious at once that this subject presents a tremendous 
field which a single article could not cover, but, nevertheless, it is felt that 
something can be said with advantage about the results of the work which 
has been carried out over a number of years at the small Gulval Station, 
Penzance. (Information on certain aspects of the storage of fruits and 
vegetables can be supplied by research workers at Ditton and other centres.) 


The choice of the words “ controlled temperatures ” is intentional, since 
fairly high, as well as low, temperatures play their part. It may not be an 
exaggeration to say that, in the future, a temperziture-controlled store, with 
a range from 28 F. to 100°F., will be just as. essential on a horticultural 
holding as a boiler is in a glasshouse nursery. The function of such stores 
can be summarized as follows : 


. For curing or pre-warming seeds and vegetative st ryctures e.g., bulbs, corms, tubers, 
onion sets, etc. 

. For pre-cooling the same groups. 

. By combining processes (1) and (2) to vernalize seeds and vegetative structures in 
order to produce earlier crops or seed. This b reaking of dormaxcy in seeds and 
tubers, etc., can be of considerable economic v: ilue. 

. By low temperatures to extend the recognize d life of seeds—a matter of great 
importance to the seed merchant, particularly \ yhere stocks of ““mother’’ seed have 
to be held over. 

To improve the marketing quality of fruit, v -getabl.2s, and flowers, or to enhance 
their travelling qualities, ; e.g., cooling straw! yerries, . hardening flowers. 

. To extend or delay the marketing season, so preventing gluts, and providing a 
more even distribution of produce, with, ji, the los g run, a better return to the 
producer. 
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Acclimatization Effects Temperature influence on the behaviour of seeds, 

tubers and bulbs has been a subject of investigation 
in Holland and at the Gulval Experimental Station for many years, and some 
of the findings of the Station—for example, the acclimatization effects on 
potatoes and bulbs—have proved of considerable value to the commercial 
grower, leading as they did to earlier crops. In particular, the market for 
the early-flowering Cornish and Scilly daffodil bulbs was greatly stimulated 
by the work of the Station. Table 1 is typical of results obtained : 


Table 1 


Relative Flowering Periods of Narcissus Bulbs from Two Different Sources 








1929 1930 1931 





VARIETY | Date of Flowering | Date of Flowering | Date of Flowering 








Cornish Dutch Cornish | Dutch Cornish Dutch 





Golden Spur .. | Mar. 8 Mar. 20 Mar. 3 Mar. 10 | Feb. 18 | Feb. 18 
Princeps oP o wt ot ww SST SS Pee Ss 

King Alfred .. a ne * ~ ae 

Sir Watkin wh » J i | is aw | 

Victoria coe a re ne | oh ee 
Scilly White ..| ,, 19 | en ‘ Apl. 6 20 


6 
4 
25 


Ornatus oo | Api. % » 4 “2 |. ae Vas 27 





Similarly, the once-grown early potato seed produced on the adjacent 
moorlands of Cornwall and Devon gave earlier crops, so enabling growers 
to market their produce when prices were attractive. Early bulking tests 
confirmed these findings, as is shown by Table 2. The weights given are 
the average for one hundred plants from each replicated plot. Obviously, 
if left to maturity, the total weights might have been higher, but by then the 
early, and profitable, market would have passed. 


Table 2 


Results of Bulking Tests on Varieties of Early Potato Seeds obtained from 
Three Different Sources 





Variety Source of Seed Average Weight per 
100 Plants Lifted 





lh. 
Arran Pilot | Cornwall 51 
a a Scotland 43 





Duke of York Cornwall 38 
Se Sea Scotland 31 
May Queen Cornwall 42 

os Cornwall 40 

Scotland 38 


Sharpe’s Express | Devon 38 











| Cornwall 34 
Scotland 21 
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Breaking Dormancy in Potato Seed Many growers in early potato-growing 
areas tend to miss the early and most 
profitable market in some seasons because of late deliveries of seed potatoes 
and the fact that, in consequence, sets are unsprouted by the time they are 
required for planting. In an effort to break dormancy, tests were carried 
out, keeping seed at high temperatures and at high and low alternating 
temperatures. Dips, which do not concern this article, were also tried with 
the same end in view. The variety used was Sharpe’s Express and the 
following were the treatments and results, 100 sets being used in each case : 


Treatment prior to Planting Date of Weight Lifted 
Emergence on June 27 


Ib. 
Normal storage in ordinary shed S = May 5 66 


Warming at 85°F. for 12 days <r ee April 18 86 


Cooling at 35°F. for 4 days, warming at 95°F. 
for 4 days, and cooling at 35°F. for 4 days .. April 30 68 


These results suggest possibilities of overcoming the handicap of late 
seed arrival. 


Earlier Flower Production Results of the investigation of temperature 

influence on bulb behaviour have been set out 
in some detail in the more recent reports of the Station. The value of warm 
storage or curing, followed by cool treatment, gave rise to the production 
of bulb flowers many weeks earlier, both in the open in the mild south-west 
and under cold glass. 


The beginning of this bulb work was due to a chance observation that 
flowers came earlier in a plotted area, which, on investigation, corresponded 
to the summer shade cast by a hedge and atree. This led to some mulching 
experiments in the early ’thirties which confirmed the result and foreshadowed 
later investigations. At the same time, Dr. Van Slogteren, in Holland, 
worked out optimum storage temperatures. 


The work undertaken at Gulval on the narcissus and tulip families enables 
us to make some definite recommendations for true bulbs. These are : 


1. After the embryo flower is formed, storage at 48°F. for periods from 6 to 9 weeks 
will give flowers many weeks earlier. This treatment has been applied to narcissi, 
tulips, muscari and irises. 

. Prolonged warm storage will, on the other hand, tend to delay flower formation and 
give a succession of blooms; for example, with tulips of the Clara Butt variety. 


. The first crop may be obtained by warming the bulbs for two weeks at 72°F., followed 
by seven weeks’ cooling at 48°F. The successional batch of flowers would come from 
bulbs stored in the ordinary way, whilst the last flowers would come from bulbs 
receiving an extended period of warm storage 


Successful Cooling To ensure success in cooling, the following points must 
be observed : 


1. The bulbs must be cleaned of all loose roots and scales. They must be 
dry, as also must be the trays in which they are stored. Trays with epen 
mesh bottoms are preferable. 
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2. The embryo flower must have formed ; this can be accelerated by 
warm storage at from 68°F. to 72°F. for 2 weeks prior to cooling, or at a 
higher temperature in the case of the iris. 

3. The cooling temperature must be maintained at 48°F. without variation 
for periods of 6 to 9 weeks. For narcissi and tulips, cool treatment can be 
started in mid-August ; with irises it seems desirable to give an earlier and 
longer period of warm treatment and to apply the cooling later, say, at the 
end of August or early September. Planting periods are generally in the 
sequence of muscari, narcissi, tulips and irises. 

4. The relative humidity is important, as no rooting must take place 
during the storage of the bulbs ; on the other hand, the store must not be 
too dry to cause bulb shrinkage. With air-conditioned stores, a relative 
humidity of 75 to 80 may be quite safe, but in stores where there is no humi- 
dity control, a R.H. of 70 is preferable. Many stores, particularly in the 
south-west, are now air-conditioned, most of this pioneer experimental 
engineering work having been carried out by Mr. S. Abbott of Plymouth, in 
close co-operation with the Gulval Station. 

5. When the bulbs are removed for planting, i.e., in the open in the warm 
south-west, or in boxes for glasshouse work, they must be kept cool and 
should, as a safeguard, be planted within forty-eight hours of removal from 
the store. The soil in which they are planted should be cool, and may be 
watered or mulched to achieve thisend. Ifthe bulbs are stored in boxes they 
must be placed on a cool standing-ground and should be covered with ashes 
or straw. If cool-store accommodation is available, the boxes may be 
returned to the same temperature for a few weeks during the rooting period. 

The following appear to be the optimum cooling periods for the various 
groups : 

weeks 
Narcissi — Trumpets 
rh - Coloured cups 
Tulips — Early varieties 
‘ — Darwins 


Irises 
Muscari 


Additional information is appended concerning iris treatment in the light 
of recent research. In the case of corms (gladioli, etc.), several weeks of 
warm treatment prior to planting will give flowers some two weeks earlier. 


Irises In the 1947 work at the Gulval Station, a few of the 272 outside 

plots normally allocated to investigations on bulb-storage-tempera- 
ture influence on the flowering of narcissi and tulips, were devoted to Iris 
Wedgwood, and the following phenomenal results were obtained. The 
bulbs used in these experiments were of Cornish origin, being preferred to 
Dutch Wedgwood bulbs because of their precocity. 


Iris “Wedgwood” Flowering Dates (Gulval 1947) 
Method of Storage Ordinary 49 days at 48°F. 56 days at 48°F. 63 days at 48°F. 
Flowering Dates April 4 Jan. 22 Feb. 8 Feb. 20 
When the experiment was repeated, the results were not so spectacular, 
and it appeared that quite empirically we had obtained the right soil tem- 


peratures in May, June and July, 1947, prior to cooling, thus providing the 
optimum curing condition. More recently, the curing or pre-cooling 
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requirements of the iris have been further investigated and new facts have 
emerged which may be recorded here. It is a matter of some interest, 
however, that in the early 1920s, the co-writer Abbiss observed the variable 
flowering results obtained with Iris Tingitana, particularly in the Mousehole 
area, Penzance, and his suggestions to growers that these bulbs should be 
planted in very hot positions resulted in early and regular flowering. 

The paradoxical behaviour of the iris, and the growing conditions pre- 
ceding the early-flowering Wedgwood experiment at Gulval in 1947, led us to 
form the opinion that a fairly high soil or storage temperature influenced the 
quantity, quality and earliness of flowers produced. This assumption was 
necessary if early flower-bud initiation were to be taken into consideration; 
and this has since been confirmed by recent American work.* 

The effect of warm storage on flower-bud formation alone is brought out 
by the following results obtained at Gulval : 


Period of Storage Storage Condition Flowers per 50 Bulbs 
May 31 — Oct. 12 Warm 42 
_a = » 


; ae Cool 
June l4— ,, 12 Warm 

- Cool 
Warm 
Cool 
Warm 
Cool 


— ee et et 
NNMNNh\e 


” 


July 

The storage temperature in the cool store was round about 50-55°F., 
and in the warm, 70-75°F. 

As will be seen from the above, soil or storage temperature for flower-bud 
formation prior to August, when preparation begins, is obviously important, 
but opinions still vary, as they do with tulip preparation, on the best curing 
and cooling temperatures. 

The following results from records kept at the Station further endorse 
the value of warm storage for iris, prior to cooling, from the point of view of 
flower production. All bulbs were planted on October 12, 1950. 


Variety Treatment Date of Flowering (1951) Number of Blooms 
Wedgwood W2 C8 April 26 26 
mm C8 ae. ae 5 
Imperator W2 C8 May 26 19 
‘ C8 ee 13 
Van Vliet W2 C8 a 3 55 
%9 » C8 ‘a 4 60 
Blue Triumphator W2 i 7 53 
C8 April 30 25 
W2 = Warmed at 80°F. for two weeks 
C8 = Cooled at 48°F. for eight weeks 


” ” 


The above records, when summarized, give a total of 153 blooms in favour 
of pre-warming, against 103 for straight cooling. 

Some growers favour a short period of a fairly high temperature, say 
90°F., followed by perhaps two weeks at 78°F. We ourselves consider that 
the best curing temperature for iris is from 78°F. to 86°F. A typical 
preparation for early-flowering irises would be : 

Two weeks — August 10 to August 24 : warm-stored at 85°F. ; 
Seven weeks — August 24 to October 12 : cool temperature of 48°F. 








* The Florist’s Review, July 28, 1949 and July 20, 1950. _ 
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Equally good results have been obtained by warming at 95°F. for a week 
to 10 days, with 6 to 8 weeks’ cooling at 48°F. With reference to cooling 
temperature, a range of from 45°F. to 50°F. has proved satisfactory. Again, 
we prefer 48°F. or 50°F., but whatever temperature is chosen it must be kept 
constant for the entire period. An important point which has emerged from 
these experiments is, however, that the percentage of blindness increases 
when storage temperatures are below 45°F. From the Gulval and other 
work, it would appear that the shorter, or six-week, period of cooling gives 
the earliest flowers, but the percentage of blindness is higher with the longer 
periods of cool treatment. Prepared material should be planted in borders 
or, if required for glasshouses, in boxes, and kept cool until rooted. Iris 
bulbs boxed in mid-October should be ready for introduction into the 
glasshouse by late November. These results have been endorsed by recent 
tests carried out on growers’ premises. 


It is general knowledge that glasshouse growers who force the iris will 
not usually consider a flat-sided, ridged bulb, or any smaller than 9-10 cm., 
but pre-warming has resulted in flat-sided bulbs of 8-10 cm. giving almost 


one hundred per cent flower. 


Summary Generalizing on the whole of these investigations on bulb curing 

and cooling, we have found a cooling temperature of 48°F., 
with a humidity of 70 to 75, or, in air-conditioned stores, 80, to be satisfactory. 
Temperatures in stores must be constant to within one degree, since variations 
of temperature during storage cause blindness. Allowing for the slight 
differences in temperature and times of the various treatments, all results 
show the value of pre-warming or curing of daffodils before forcing or 
warm-water treatment, and also before pre-cooling daffodils, tulips and irises. 


For most bulbs, a warming temperature of round about 75°F. will stimu- 
late flower-bud development, but too high a temperature will retard or even 
kill the flower-bud. This information is put to commercial use ; for 
example, in retarding tulip blooming, and, more recently, high temperatures 
have been applied to kill the embryonic flowers in tulips and narcissus 
bulbs so that they may turn all their energies to vegetative reproduction. 
The latter technique is used by growers who are interested primarily in 
bulb propagation and require a rapid bulb increase. Where flower yields 
have to be considered, pre-warming temperatures must not be too high, nor 
pre-cooling temperatures too low if a full, or one hundred per cent, flower 
crop is to result. 

Seed vernalization is also finding favour, and this cool storage of seeds 
is only emulating the old pit method of vernalizing the growth of hard seeds 
such as holly and apple. The use of seed-vernalizing techniques by varying 
storage temperatures results in earlier vegetable and seed crops, shortens 
the seed production season, and extends the viability of seeds. 

We may eventually achieve with vegetables what is now an established 
practice with bulb flowers, and advance the time of maturity in the open 
and under glass. The results, given earlier in this article, of an effort to 
break dormancy in potato seed serve as an example of “ things to come” 
and show how the scientist and research worker may in future evolve techni- 
ques which will give increased and improved production. 

The cold store is already making a great contribution to national fuel- 
saving, since vernalized bulbs, roots and tubers by-pass expensive forcing 
methods and give place to lower, temperature production, with economies 


all round. 
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Temperature-controlled stores for both warming and cooling seeds, plants, 
bulbs, etc., will be essential in the future from the viewpoint of production, 
and will extend the period of marketing of vegetables, fruit and flowers. 
Alternatively, the stores will serve to overcome gluts, or to increase profits 
when shortages occur during adverse weather. An illustration of the 
versatility of these stores is provided by one case where a grower had erected 
a store for bulb-cooling but decided, when tomato prices slumped, to fill 
his store with tomatoes. He held them for several weeks, and the increased 
price which he eventually secured almost paid for the store in the first season. 
Today, the temperature-controlled store, professionally constructed and 
embodying humidity control with a range of from 28°F. to 100°F., seems 
an essential part of any intensive holding. 


PROGRESS IN THE DEVELOPMENT OF 
ARTIFICIAL INSEMINATION 


JOSEPH EDwarps, D.Sc., M.Sc. 


Head of Production Division and Scientific Adviser, 
Milk Marketing Board, Thames Ditton, Surrey 


Improved efficiency in dairy husbandry depends upon the combined 
effect of a number of factors, not least of which is better breeding. 
The steadily increasing demand on the A.I centres is a sure re- 
cognition of the benefits which the service can confer in this field. 


HE Milk Marketing Board’s exhibit in the Royal Show at Cambridge 

last year included a map illustrating the development of artificial 

insemination in the main dairying countries of the Northern Hemis- 
phere. It surprised many who, while knowing something about the extent 
of the practice in England and Wales, and perhaps Denmark, were not aware 
of what had been happening in such countries as Sweden and Holland. 
The following figures of the position in a number of these countries at the 
end of 1950 speak for themselves. 


Year 

Commercial Cows Percentage of 

Development Inseminated Total Cattle 
Started in 1950 
Denmark i es 1936 772,800 
ie 9 Saw vr ‘ 1938 2,619,500 
Sweden in — 1938 238,900 
England and Wales +. 1942 712,500 
Holland - 1943 410,000 
France .. a= is 1945 450,000 


The only source from which recent information could not be obtained 
was the U.S.S.R., where considerable progress had been made before the 
war ; but, to judge from other accounts, the dislocation in Russian farming 
and particularly in livestock production caused by the war has been so serious 
that recovery has not yet been made. 
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The development of the Milk Marketing Board’s A.I. service, year by year, 
is equally startling. 


Year Membership Cows Inseminated 


1945 ” 360 2,599 
1946 We 922 6,401 
1947 ve 4,420 25,535 
1948 a 12,766 90,173 
1949 ~ 33,249 256,054 
1950 i 53,908 431,370 
1951* ie 70,966 $67,158 


*Membership September, 1951 : 79,022 


The A.I. service is now available in almost every part of the country, from 
a chain of thirty-one main centres, of which twenty-four are owned by the 
Milk Marketing Board, two by the Ministry of Agriculture and Fisheries, 
and five by independent organizations. In addition, there is a network of 
sub-centres, seventy-two being attached to Board centres and twenty-two to 
those of the other authorities. Some may consider it remarkable that, for a 
national movement which is bound to have such a profound effect upon the 
quality of the country’s livestock, it is possible to provide the means through 
such a relatively small number of distribution points. 


Increasing Interest in A.I. That the advantages of A.I. are rapidly being 

appreciated can be seen in the rate of progress 
at the newer centres compared with that of the older ones. The table below 
shows the position at three typical Board centres, one in the Eastern Counties 
(Beccles), another in South Wales (Carmarthen), and a third in Cornwall 


(Praze). 





| - 
Beccles Carmarthen Praze 


Year _ —_—_—__—— 
ended Cows Cows Cows 
March Members | Inseminated | Members | Inseminated | Members | Inseminated 


1945 kod 360 2,599 - — 
1946 we 431 4,394 

1947 - 777 7,160 842 

1948 “a Bf 11,502 10,558 

1949 oe 625 20,131 38,896 1,809 

1950 , 3,685 30,079 53,349 3,443 

1951 ; 243 36,204 64,880 4,526 

©, of cows 
in area 
inseminated 
during 
1950-51 





Although a steady increase has been maintained at the Beccles centre over 
the seven years of its existence, its slow growth at the outset was typical of a 
period when there were many doubts to be resolved and hesitations to be 
overcome. In comparison the Carmarthen centre, opened two years later, 
has achieved almost the same proportionate success in five years, while at 
Praze the membership has grown, in only three years, to 4,500 producers, 
whose 34,000 cows account for 45 per cent of the dairy cattle in the area. 
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GOATS IN BRITAIN 


British Alpine Male Goat 





See pp. 482-7 
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British Toggenberg Fem ile Goat 





METHANE PRODUCTION FROM FARM WASTES AS A SOURCE 
OF TRACTOR FUEL (See pp. 487-94 


Gas production plant at Allerhop 


Tractor converted to methane gas propulsion 





THE DEVELOPMENT OF ARTIFICIAL INSEMINATION 


From the start it has been assumed that A.I. appeals mostly to the small 
commercial milk producer, and this is undoubtedly borne out by the demand 
expressed in areas such as South Wales and Cornwall. However, there is 
evidence from other sources to show that the larger producer and the pedigree 
breeder are also being attracted. In Cheshire, where the dairy herds are 
generally large, the Milk Marketing Board’s centre at Tarporley inseminated 
41,776 cows in 1950, and one-half of these were in herds which had at least 
30 cows in milk. In the case of pedigree cattle, breed societies report a 
steady increase, amounting to 10 per cent in one instance, in the numbers of 
calves sired by bulls at A.I. centres for which registration is sought. In some 
countries abroad, a proportion of 25 per cent has already been reached 
amongst pedigree calves. 


Choice of Breed Throughout the A.I. movement, the principle of leaving 

the choice of breed to the member has been adopted, and 
has worked well. Early fears that this might lead to the chopping and 
changing of breeds in a herd have proved to be unfounded. Not even the 
attraction of free services by beef bulls for certain types of cows in dairy 
herds gave rise to the misuse that was expected. From now on (and for the 
first time) the records of insemination to the various breeds will give us a 
clear picture of cattle-breeding policy, either nationally or in a particular 
area of the country. For the 759,777 cows inseminated from all centres in 
England and Wales in the year ended March, 1951*, the breed demand was 


as follows : 


Percentage of Percentage of 
Breed Total Demand Breed Total Demand 
Friesian ‘ Devon 2.4 


Shorthorn : Red Poll 
Ayrshire : Lincoln Red 
Guernsey ‘ Welsh Black 


Jersey ‘ Sussex ; 
South Devon . Colour-marking Beef 10. 

From this can be seen the importance of the four main dairy breeds— 
Friesian, Shorthorn, Ayrshire and Guernsey—which were, together, required 
for nearly 80 per cent of all inseminations. Inseminations by the colour- 
marking beef bulls (Hereford and Aberdeen-Angus) numbered 79,500, or 
slightly more than 10 per cent of the total, during the period in which there 
was a Government subsidy of 50 per cent on the commercial insemination 
fee of 25s. Since April 1, 1951, all beef inseminations have been paid for 
at the full rate, and a recent analysis suggests that the demand, although it 
has fallen off in one area in the Midlands and in North Wales, is likely to 
remain substantial. 

As yet, there is no evidence of a complete breed monopoly in any area, 
and in this respect the distribution of our types of cattle differs from that of 
many other countries. Perhaps the nearest approaches to breed zoning 
are in the territory around the Beccles centre (operating in East Suffolk and 
Norfolk), where the Friesian breed is required for sixty per cent of the 
inseminations, and in Cornwall where, to date, Guernsey bulls have been 
responsible for one-half of all inseminations. With the new emphasis on 
beef production, it will be extremely interesting to watch the trend over the 
next few years in the demand for the beef breeds and the dairy breeds which 
lend themselves to crossing for beef. 





*The Report of the Production Division, No. 2, (in press), gives complete information 
concerning Milk Marketing Board A.I. centres. 
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Considerable interest was created a year ago when it became known that a 
number of the imported Dutch bulls, selected in Holland by the British Fries- 
ian Cattle Society, were to stand at A.I. centres. By arrangement with the 
Society, the Board received fifteen of these bulls ; they were grouped into 
five teams of three, and a widespread service was quickly developed from 
the centres to which they were sent. During the period from December, 
1950, to September, 1951, 2,550 pedigree Friesian cows were inseminated at 
the special fee of £10 (later reduced to £8), and a further 7,900 non-pedigree 
cows were inseminated with surplus semen at the commercial rate. Recently, 
the teams have been regrouped, and two have been placed in new areas. 
The popularity of the service is likely to be maintained by a further reduction 


of the fee to £5. 


The M.M.B. Bull Stud The stud of bulls at Board centres numbered 624 at 
the end of March, 1951, and was made up in the 


following way : 


Breed No. of Bulls Breed No. of Bulls 
Friesian 188 Devon 11 
Shorthorn 144 Red Poll 
Ayrshire 114 Welsh Black 
Hereford 49 South Devon 


Guernsey 41 Sussex 
Jersey 36 Lincoln Red 


Aberdeen-Angus 14 


Since one bull in A.I. does the work of 25 bulls used for normal mating, 
the stud is equivalent to 15,000 bulls in the latter category. 


The search for the best bulls goes on continuously, and it is one in which 
many people play a part. The Board’s bull-buying unit is constantly in 
touch with breeders and their breed societies, and is also helped greatly in its 
work by close co-operation with the Livestock Improvement Branch of the 
Ministry of Agriculture and Fisheries. In addition, it has a useful link with 
centres through the Bull Selection Committees, numbering nearly one 
hundred, which inspect and recommend bulls for purchase. Another very 
important link in the chain is the Bureau of Records, where the pedigrees of 
all prospective A.I. bulls are scrutinized and completed. The work of this 
department has been found to be so valuable that a Bull Selection Sub- 
Committee prefers to wait until a pedigree has been “ through the Bureau ” 
before it makes an inspection. 


Progeny Recording The work of the Bureau of Records in the field of 

progeny recording is well known, and its lists of progeny- 
recorded bulls, which are prepared yearly for the National Report of National 
Milk Records, are analysed carefully by all students of breeding. The 
limitations of this kind of material are appreciated alike by the careful private 
breeder and by those who select bulls for the A.I. movement, and the present 
aim is to find ways of refining the interpretation of the progeny test so 
that it will show the really outstanding bull. The Board’s plan to test young 
bulls by grouping them in milk-recorded herds so that a sufficient number 
of daughters by each will calve together, is now in its second year and is 
working well. It has been found that A.I. members will willingly place their 
recorded herds at the disposal of the centre for progeny testing and that, by 
proper control, the necessary 120-150 inseminations from each bull in the 
team can be carried out in these herds over a period of two to three months. 
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The scope for this ““comparative” testing of bulls is, of course, much wider 
than any facilities available to a private breeder. 

While these and other attempts are being made to establish the rate of 
genetic gain that is likely to be brought about by the use of well-bred bulls, 
there is much that can be done in the field of dairy husbandry to increase 
output in a great number of our dairy herds. Professor Salisbury of the 
University of Illinois has described A.I. breeding as the “ electric eye ” that 
opens the farm-gateway through which may be taken many of the improve- 
ments in rearing methods, better grassland and balanced feeding that, with 
breeding, give more efficient production. The commercial milk producer 
is interested more in the total result than in estimates of how much is due to 
better breeding and how much to other factors, but an example of what may 
be accomplished has been provided in the herd of a member of the M.M.B. 
centre at Beccles who has used A.I. since 1943. When he began, the herd 
average was 5,623 Ib. for cows and 4,329 lb. for heifers ; by 1950, these yields 
had risen to 10,526 lb. for cows and 6,725 lb. for heifers, and the value of the 
sales of milk off the farm had increased from £2,722 to £5,000 with very little 
change in the size of the herd. A study of the management responsible for 
this result shows the combined effect of breeding, planned cropping for 
home-grown feeds, improved grassland with controlled grazing, and attention 
to accepted methods in dealing with such diseases as mastitis and contagious 
abortion. All of these improvements have been introduced and developed 
by the owner of the herd in the past seven years. 

A good level of fertility in the typical commercial milk-producing herd is 
at least as important as the prospect of better cattle in the next generation. 
Fortunately, the A.I. movement was able to establish satisfactory conception 
rates at the outset and, by constant attention to the results of research here 
and abroad, could improve on them from year to year. In 1950-51, a 
conception rate of 67.6 per cent was obtained on 567,158 inseminations, 
compared with the rate of 64.4 per cent in 1947-48. Moreover, the A.I. 
technique has focused attention on the much-neglected problems of male 
fertility and, although they are not going to be easy to solve, their study has 
been greatly facilitated by the use of identical twin bulls as research material. 
Research now being carried out will tell us much that we need to know about 
levels of nutrition in the rearing of young bulls, the frequency of collection 
in relation to the storage qualities of the semen, and to the factors which 
affect service activity, and the volume and density of the semen produced. 
The use of antibiotics in the dilution of semen is also the subject of investi- 
gation : a trial, involving 60,000 inseminations at M.M.B. centres, has 
recently been concluded and the results are likely to be of value not only to 
the A.I. movement but also to the understanding of problems in the whole 
field of cattle-breeding. 

On the female side, the large numbers of fertility records, in respect of 
cows and herds now being kept, are providing a background of the greatest 
value for field and laboratory research. With this new evidence available 
to both veterinary scientists and veterinary surgeons in private practice, 
there is great scope for an intensive attack on the problems of female in- 
fertility, about which there has, in the past, been a dearth of factual material 
and a corresponding abundance of theories. 








GOATS IN BRITAIN 


H. E. JEFFERY 
Diss, Norfolk 


In Great Britain the goat holds a position midway between domestic 
pet and farm animal, and reasonably cared for, it is a good and 
cheap producer of milk for domestic purposes. 


sheep and the ibex. It is most closely related to the sheep, but all 

efforts to cross the goat with sheep have failed. Several species of 
the goat have been named in accordance with variations in the shape of the 
horns, but this does not appear to be a very reliable distinction, as inter- 
mediate horn formations have been noted. The horns of the domestic 
goat, Capra hircus, have an edge or ridge on the leading surface and are 
rounded at the rear of the section. These horns curve backwards and 
outwards and, in the male, may develop a span of up to 40 inches ; those of 
the female are much smaller. 

Domestication can be traced back to the earliest records, and there are 
indications that goats were owned by the pre-historic Swiss lake-dwellers. 
In general, it is thought that the goat spread westwards over Europe from 
the Middle East and that in all probability it was brought to Great Britain 
by the Romans. There are a few so-called “wild” goats living under feral 
conditions in mountainous parts of Scotland and Wales today, but these are 
probably descended from animals that have escaped from captivity. 
In appearance, they are very similar to the English goat, which has dis- 
appeared during the present century as the result of the importation of 
foreign breeds. They usually have long grey hair, with a woolly undercoat 
developed-.as a protection against wet. 


In many parts of the world goats fill an important and integral position 
among agricultural livestock, but that is mainly in hot, mountainous or 
barren countries, where the climate and conditions generally do not favour 
cattle breeding and rearing. In Britain, where conditions are ideal for 
cattle and, possibly, less suited to the goat, which dislikes wet and cold, the 
latter is unlikely to prove a serious competitor of the cow in milk production, 
or of any other class of stock for the production of meat and other purposes 
for which it is kept, under different conditions, abroad. Nevertheless, the 
goat does find a place amongst our livestock for several very good reasons, 
but mainly because (1) it is a good milk producer, capable of yielding more 
milk in proportion to its body weight than the cow and the yield of one goat 
is adequate to meet the needs of the average household ; and (2) it is an 
intelligent and docile animal that readily responds to individual attention, 
and is, in all respects, well suited for handling by women. The niche that 
the goat has found then, in this country, is not as a competitor in the mass 
production market, but as a supplier of good and cheap milk to the house- 
holder who has the few facilities needed and a love of animals. In rural 
areas the delivery of small quantities of milk is often difficult to arrange, 
and it is here that the unused stable, so suitable for housing, and facilities 
for browsing or grazing are usually available. 


"Tiss goat, genus Capra, comes from the same family (Bovidae) as cattle, 


Breeds Established In the absence of a census, no reliable evidence is 
available as to the number of goats kept in the British 
Isles ; estimates vary from 100,000 to 200,000. The development of the 
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goat began in the closing decades of the nineteenth century. Until then, 
little effort had been made to improve the comparatively few goats scattered 
about the country. They led a precarious and neglected existence and their 
performance was such as might be expected under those circumstances. 
Those who then started to try and develop our stock were mostly people of 
means who were interested in animal breeding as a hobby, and they found 
that in European countries, Switzerland in particular, where goat breeding 
had been carried on systematically for many years, the standard of milk 
production was much higher than at home. They also observed, and were 
attracted by, the oriental features, notably the Roman nose and the lop ears, 
of the Eastern goats, a number of which were reaching this country as fresh 
milk suppliers on the voyage home from India. There were no import 
restrictions in those days, and a number of goats were brought over from 
Switzerland and France. It was this stock, coming from both Europe and 
the East, that initiated the improvement that has continued to the present 
day. Casual importations continued until 1905, and one considerable 
importation of Saanens and Toggenburgs from Holland and Switzerland 
was made, with Government approval, in 1922. 

At first, little attempt was made to keep the breeds pure, and the available 
stock was crossed in an endeavour to improve size, conformation and milk 
production. But, after a Herd Book in which the cross-bred goats were 
recorded had been established for some years, the desirability of maintaining 
distinct breeds was realized. The first to be recognized was the Anglo- 
Nubian, which, as its name indicates, is itself of mixed parentage, but main- 
taining as far as possible the Eastern type. The breed is still popular today, 
and it is an interesting fact that the type has been maintained and improved 
although the Herd Book is not “‘closed”. The whole of our stock is des- 
cended, and the type obtained, from four well-known males imported fifty 
years ago, the foundation female stock being mainly English. This breed, 
which may be of any colour, is often attractively mottled or marbled, or of a 
reddish-brown colour. It puts on flesh readily and has a short, glossy coat. 
Its milk is much richer in butter fat (averaging over 5 per cent) than that of 
the other breeds, but it is produced in smaller quantity. 


The second breed to secure recognition, in 1905, was the Toggenburg, of 
Swiss origin, fawn in colour with white markings. It was very popular in 
those days but in more recent years it has been ousted in favour by the 
Saanen, another Swiss breed, white in colour. Individual specimens of the 
Saanen were imported earlier, but it was not until the 1922 importation that 
there was sufficient to establish the breed here ; since then it has made 
marked progress. The Herd Books of both these Swiss breeds are “‘closed”’ 
and all stock in them is directly descended from imported goats only. 

The British Goat Society, which was established in 1879, has continuously 
controlled all breeding and kept the records of the different breeds in separate 
sections of one Herd Book. Alongside those breeds it has continued to 
record the pedigree of cross-bred goats, at one time known as “ Anglo- 
Nubian-Swiss,”’ a more revealing name than that of “British” by which they 
are now known. After the 1922 importation, the Saanen and the Toggen- 
burg sires were used extensively on these British goats, with the result that 
many of the progeny were “Saanen”’ or “Toggenburg”’ in appearance and 
soon bred true to type. Rather than open the Toggenburg and Saanen 
sections of the Herd Book to these goats, it was decided to recognize them 
as distinct breeds, named the British Toggenburg and the British Saanen. 
To these was added a third type, the British Alpine (black, with the same 
white markings as the Toggenburg) which had emerged from the cross-bred 


483 





GOATS IN BRITAIN 


stock. Further sections of the Herd Book were opened accordingly. 
Today it is among these last three breeds, particularly among the British 
Saanen, that our best goats are found, possibly as the result of the greater 
freedom which the breeder has in working with an “open” Herd Book. Our 
“closed” books would, undoubtedly, benefit by the admission of fresh blood. 


Although there are many naturally hornless goats in all breeds, it has not 
been found possible, rather surprisingly, to establish a hornless breed or even 
a strain within a breed. The normal Mendelian principles do not seem to 
apply : possibly, they are affected by the rather high percentage of herma- 
phrodism found in the goat,.and which appears to have some linkage with 
the hornless condition. Disbudding at birth is practised widely and it is 
seldom that a goat carrying horns is seen at a show. 


The extent to which milk production has been improved is very remark- 
able. Throughout the whole field, yields have been doubled, and while it 
may not be difficult to raise a daily yield of half a gallon to a gallon, the 
very best goats, that formerly struggled to achieve that yield, now give two 
gallons. Yields frequently equal one-tenth of the body weight of the goat. 
With the aid of a grant from the Ministry of Agriculture, goats are milk- 
recorded by the Milk Marketing Board, and the record yield for a period 
of 365 days, beginning four days after kidding, is 6,518 lb. A number of 
yields of over 4,000 Ib. are recorded each year. Another valuable asset is 
the ability, in the best strains, to maintain a high yield over a long period. 
It is common practice to allow lactations to continue for two years, and the 
yield in the second year is often as high as 80 per cent of that in the first 
year. These achievements are recognized throughout the world, with the 
result that we are now exporting from thirty to fifty goats a year to the 
Americas, to South and East Africa, Australia, and elsewhere. 


To the reader seeking guidance as to the respective merits of the several 
breeds, it may be said that the British Saanen and, to a less extent the Saanen, 
are the heaviest milking breeds with the longest lactations. The Toggen- 
burg, as distinct from the British Toggenburg, and the Anglo-Nubian give 
the least milk, but that of the latter is the richest in butter fat. With those 
exceptions, there is little to choose between the breeds. Choice can be a 
matter of colour preference and strain. 


Goats’ Milk Some prejudice still exists against the goat and its milk based, 

in most cases, on the odour of the male. It cannot be 
enphasized too strongly that the female goat carries no odour whatever and 
that its milk, when properly produced, is very palatable and entirely free 
from any objectionable flavour. It should be remembered, however, that 
milk is a volatile and perishable commodity and, therefore, if goats are so 
kept that their house is not free from smell and the milk is allowed to develop 
bacteria and is not cooled as it should be it may develop taints, as would 
any other milk. Goats’ milk production is not subject to by-laws and 
inspection, as is cows’ milk and, unfortunately, an occasional bad sample 
is all that is needed to keep alive the prejudice that has existed so long. 


The composition of goats’ milk is similar to that of other milks, as is 
shown by the following average figures, based on over 2,000 samples. 


These figures were prepared in 1937 and, unfortunately, no later com- 
prehensive figures are available. There is a common belief, based largely 
on current “show” analysis figures, that the average butterfat percentage 
has since dropped, and it may no longer exceed 4 per cent. The cause of 
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this fall is uncertain, but it may be attributed, at least in part, to steadily 
increasing yields. 
per cent 

Fat : “3 oa a a - - os o» 450 
Milk sugar sa = bh << a “a ‘ -- 4.08 
Casein . ss a a ‘ia e ne 2.47 
Albumen and Globulin ae die Si ‘a bs .. 0.43 
Non-protein seca veces y a kis = .. 0.44 
Lime “es oi Sa P ih = 0.19 
Phosphoric acid | ea = y - - <s Seay 
Total mineral constituents .. ad = bs a 29 


One difference in goats’ milk is the much smaller size of the fat globules 
which are, in consequence, more evenly distributed and do not rise to the 
surface in the form of cream to anything like the same extent as in cows’ 
milk. This factor also makes the milk easier to digest—a point of special 
value where gastric troubles are experienced. Infants and people who are 
allergic to cows’ milk can usually take goats’ milk without difficulty, and its 
use has also been proved beneficial in cases of eczema and asthma. It is 
sometimes claimed that the goat is immune to tuberculosis, but that is in- 
correct. It is true that the goat suffers from this disease very rarely, 
and the incidence in this country is probably not more than one in a 
thousand. The milk can, therefore, be regarded as “‘safe”’ in this respect. 


Goats’ milk can be used very successfully for butter and cheese-making 
although, owing to low carotene content, the butter, if not artificially 
coloured, is practically white. 


The development which has been carried on by breeders, mostly 
women, who regard their work as a hobby, often profitable, has been 
of the utmost value to smallholders and cottagers, who keep their 
goats solely for household milk production. This is the type of owner for 
whose needs the goat is so valuable. The family with two or three young 
children may find a miik bill of 10s. to 15s. a week beyond its resources, but 
it can often keep one or two goats and thereby secure a greater quantity of 
milk for use in liquid form, with a surplus for butter and cheese. If every- 
thing required for maintaining the goat or goats has to be bought at shop 
prices, there may not be much financial gain, but in country districts, garden 
waste and grass from roadside verges or railway embankments are almost 
invariably available, and straw and roots can usually be bought cheaply. 
Thus it is only the small amount of concentrated food that has to be bought if, 
indeed, it cannot be grown : often it will be possible to sell sufficient surplus 
milk to neighbours to meet that cost. 


Breeding A valuable link between the leading breeders and small- 

holders was formed as far back as 1924, when the Ministry 
of Agriculture established a Stud Goat Scheme. Under this scheme, the 
owners of first-class males which possess specified pedigree qualifications 
aad pass inspection can earn a grant, based on the number of services made, 
provided the males are made available at stud to cottagers and smallholders 
at a low fee. The services of approximately 150 male goats are at stud each 
year, and the effect of this scheme is seen in the fact that the majority of 
goats in the country can now claim relationship to pedigree stock, and the 
general standard of milk production has been greatly improved. Another 
result has been the complete disappearance of the English goat, the type that 
prevailed before foreign goats were introduced. In some respects I regard 
this as unfortunate, for this breed, although small, was hardy, well-built 
and well-fitted for the hard life it had to live : however, the demand was for 
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more milk, to which it was slow to respond and, in consequence, it has been 
crossed out of existence. 

The goat is a very precocious animal, and both sexes may breed, if allowed 
to do so, at any time after reaching the age of three or four months. It is 
customary to allow the young male to make a limited number of services 
from the age of six months, and while many cottagers’ female goats are bred 
in the first autumn of their lives to kid at the age of about one year, it is the 
more general practice to postpone breeding for a year so that the goat is 
about two years old when it first produces young. It may be added that the 
evidence available indicates that early breeding has little or no harmful effect 
on the adult yield of the goat but, except when especially well-grown, it does 
reduce its adult size. 

In tropical countries the goat often breeds twice a year. In this country 
it will breed only once a year, and domestication has not “ broken down ” 
the natural breeding season which begins in September or, more often in 
October, and continues until February. The gestation period is 150 days, 
and the kids are usually born between February and April. Since the 
majority of goats are kept in small numbers for household milk production, 
it is not customary to keep a male but to send the female, during her “heat” 
period of three days, to an available stud goat. The male, which carries, 
particularly during the breeding season, a strong odour which the uninitiated 
are apt to attribute to all goats, is probably owned by a breeder with sufficient 
goats to make ownership worth-while : almost all males are made available 
at stud. No “flushing,” as adopted with sheep, is practised—generally, the 
desire is to spread the mating dates of the few goats owned over as wide a 
period as possible, to assist in overcoming the problem of winter milk 
supplies. No special feeding is related to the breeding season, other than 
to endeavour to get the male into good condition during the summer, as he 
will seldom eat much during the autumn. 

Two kids are usually produced at a birth, but the number may well be 
anything from one to four. Some owners who have not the time to attend 
to hand-rearing allow the dams to suckle their kids, but the common practice 
is to rear the kids by hand, using the bottle-and-teat rather than the pail 
frequently favoured by calf rearers. This means more work but there is no 
doubt that it places less strain on the animal’s digestion. After a week or 
two of smaller and more frequent meals, it iscustomary to feed three “bottles,” 
each containing about one pint of milk, a day and to continue this to about 
three months old. If milk is available it may be continued for a longer period. 
Alternatively, if there is little to spare, milk substitute may be resorted to 
earlier. Hand-rearing results in the young stock being very docile, enables 
controlled feeding to be practised more readily and the dam to be recorded, 
while it avoids any dangers, through uneven sucking, of spoiling the shape 
of the dam’s udder. 


Feeding, Housing and Health There is a popular misconception that the 

goat lives on waste paper, cigarette ends and 
tincans! In point of fact, it is a fastidious feeder, although it may possess 
a depraved appetite at times. It prefers browsing to grazing and, in con- 
sequence, light scrubland of little value for other purposes is ideal for 
goat-keeping. For the same reason, it is liable to damage hedges and young 
trees if permitted access to them. It is common practice to cut and feed 
young shoots of elm, ash, willow or, in fact, any hedge trimmings. With 
this exception, feeding for milk production is based on the same principles 
as the feeding of dairy cows. Of concentrated foods, crushed oats, flaked 
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maize and bran are popular, and dairy nuts and other “cakes” are widely 
used. Seed hay (clover, lucerne, etc.) is preferred to meadow hay, and kale, 
sugar beet pulp and mangolds are also fed. Water must not be forgotten. 
As a rough guide, approximately | lb. of concentrated food should be added 
to bulk foods to form a daily maintenance ration for adult goats, and this 
should be supplemented, as far as the ration permits, by 5 oz. of concentrated 
food for each | Ib. of milk produced. 

As indicated earlier, goats prefer a warm, dry climate and, for good 
results, housing is more essential for them than for farm stock. For nine 
months of the year it is desirable to house goats at night and, in heavy rain 
they should have access to shelter at all times. We have all seen goats on 
the end of a tether in all sorts of weather, but this involves an element of 
cruelty, and at no time is tethering conducive to high production. Housing 
can be simple. The excreta of the goat resembles that of the sheep rather 
than that of the cow, and therefore no elaborate drainage system is necessary. 
A bare bed is usually preferred to bedding, but concrete is unsuitable without 
some covering. The essentials are that the accommodation should be 
weatherproof, light and free from draughts. It is customary to accommodate 
goats in loose boxes rather than stalls. The male goat should be housed 
away from the females, and his house should be substantially built : an 
exercising yard to which he has access, will be beneficial and, by enabling 
him to see what is going on (something which all goats appreciate !) his 
boredom will be relieved. 

The goat in this country is very free from disease although, as production 
increases, the incidence of disease tends to increase also. The most common 
cause of ill-health is the presence of internal parasites, commonly referred to 
as “worms,” in excessive numbers. This is due to too many goats being kept 
on restricted areas of grass, with the result that the life cycle of the worm is 
not broken. If circumstances are likely to give rise to this condition, the 
owner will be well-advised to consider the possibility of keeping his goat or 
goats permanently stall-fed, allowing them out for exercise only. While 
this involves more labour in carting food, the goat is very adaptable and 
excellent results have been obtained under this method. 


METHANE PRODUCTION FROM FARM WASTES 
AS A SOURCE OF TRACTOR FUEL 


A paper read at the Open Meeting of the Institute of British Agri- 
cultural Engineers, London, November 13, 1951, by 
GERHARD ROSENBERG, A.R.I.B.A., A.M.T.P.I. 


are at work in England and Wales. They burn imported hydro-carbon 

oils at the rate of about 0.6-0.9 lb. per horse-power-hour. Very 
roughly, therefore, between two and three million tons of fuel are needed 
each year to keep this force of tractors at work. If there should be a possi- 
bility of replacing this imported fuel by a fuel produced on the farm, such a 
possibility obviously deserves to be considered and tested, especially in view 
of the apparent successes of such work abroad. In the production of 
methane gas from farm wastes, such a source of power exists, at least in 
theory. 


A BOUT a quarter of a million tractors of varying horse-power rating 
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The principle is that bacteria can, under anaerobic conditions, decompose 
fairly easily decomposable forms of organic carbon compounds into methane 
and carbon dioxide. Under good conditions, the gas given off should 
contain about 62 per cent methane. Actually, samples of gas, produced 
by a plant constructed at Allerhop in Germany, were analysed by the 
Ruhrgas Company, and found to be composed as follows : 


Table 1 
per cent 


Methane ie 
Carbon dioxide 
Hydrogen — - bs “ és aie a hed 
Carbon monoxide... “ a a oF ‘a aa 0.1 
Nitrogen me a aS es - Ae . os 1.0 
Oxygen. . ; 0.1 


Sulphuretted hydrogen about 1-3 oz. in 


1,000 cubic feet 
of gas 


This gas has a calorific value of 680 B.Th.U. per cubic foot at 56 per cent 
methane content, and of 760 B.Th.U. at 62 per cent. Two gallons of gas, 
compressed at 5,0001b./sq. inch into one five-hundredth ofits volume, are equi- 
valent to one gallon of petrol. It is possible, in the first stage of compression, 
to wash out the carbon dioxide, and to obtain gas of which one and one-third 
gallons, compressed to 5,000 Ib./sq. inch is equal to one gallon of petrol. 


It is possible to remove all but a trace of the sulphur by means of a cart- 
ridge, which removes all unpleasant smell ; the gas is then safer than diesel 
oil from the point of view of cylinder corrosion. The octane figure of the 
gas is around 110. The calorific value of the gas mixture in the tractor 
engine is about 700 k.cal./cub.m., or about 90 B.Th.U. per cubic foot. Dr. 
Kloss, of Deutz Ltd., the Cologne tractor manufacturers, in a paper about 
the use of the biological gas in tractors, states that a 28 h.p. diesel tractor 
showed no loss of power when run on gas. Compression ratios of 9 to 11 
were found suitable, but the limits of toleration for the ignition of these gases 
are very small (5-15 per cent) and particular care has to be taken to obtain 
the correct mixture and distance of the ignition points. Two-cylinder, 
two-stroke engines are not suitable for gas drive. Dr. Kloss does not 
recommend compression ratios above 10. 


The Pioneer Work The principle of this method is used in many large 

sewage farms in this country and abroad, both to get 
power from the waste sludge, and because digestion improves the physical 
conditions of the sludge. The pioneers of this process were, if I am not 
mistaken, the sewerage engineers in the Ruhr, and the first large plant was 
built at Vorhalle, near Hagen, shortly after the First World War. The French 
engineers, J. Ducellier, M. Isman, and a woman engineer, Isabella Carré, 
have used the process in France and in Algiers to obtain both gas and 
fermented manure. Inthe United States, Dr. Russell, of Oxford University, 
saw, in 1934, a pilot plant designed by Dr. A. M. Buswell, of Illinois Agri- 
cultural Experiment Station, Urbana. For thirty years, a plant has been 
working on Lord Iveagh’s estate at Pyrford, Surrey. 


Obviously the waste material available on a farm is a far richer source of 
potential power than town sewage. It is, therefore, not surprising that 
agricultural engineers should have found it an attractive proposition to think 
about how to tap this source of power. In Germany, immediately after 
the collapse, the prospects of obtaining large amounts of relatively cheap 


488 





METHANE PRODUCTION FROM FARM WASTES 


imported liquid fuels seemed very remote. Papers published by H. 
Hisserich in the periodical Land Wald und Garten, in October, 1946, and 
May, 1947, about the possibilities of obtaining power from farm wastes 
caused, therefore, considerable interest in Germany, and even some interest 
in this country. The Farmer’s Weekly and The Farmer carried reports 
about it. 

The original interest in Germany may have been strengthened by a con- 
ference held in Ludwigsburg in May, 1947, where several papers were read 
by German and Dutch experts both on the power and the manure aspects 
of the process. The result of the conference was that different people 
showed an interest in the construction of agricultural gas production plants, 
but only one or two of the schemes materialized. The most well-known 
one was erected by a firm, Defu (Ferdinand Schmidt), Verden, who put up 
a plant at an agricultural experimental farm in the Liineburg Heath at 


Allerhop. 


How the Plant Works The plant is filled from a mixing tank. The waste 

materials, such as green crops, waste vegetables, 
weeds, potato haulms, chaffed straw, solid and liquid manure, are thrown 
into this tank. A pump which can both suck and stir the waste material, 
mixes it all up into a pumpable slurry. No other liquid is used apart from 
the liquid manure, silo juices, and the water absorbed or naturally contained 
in the mix. Then the pump moves the sludge or slurry into the fermentation 
silo. The silo is filled until it overflows, but the overflow is connected not to 
the top, but to the bottom of the silo where the more liquid parts of the 
slurry settle. This liquid surplus runs back into the mixing tank and is 
mixed with more waste material, and then pumped back into the fermen- 
tation silo. Thus a circulation is set up of continuously enriched liquid 
slurry. Actually, Herr Schmidt is trying out alternative loading arrange- 
ments which may work even better, but I have seen this method at work 
and it is fairly foolproof. In order to start the bacteria on the fermentation 
work, it is necessary to maintain a temperature of between 86° and 90°F. 
Fermentation does not, in itself, produce any heat. The sludge is heated 
by circulating it through a hot-water cylinder by means of an indirect coil. 
The water never gets hotter than 170°F., and a very gentle heating of the 
sludge is achieved. 

The great danger to the good work of the methane bacteria is the formation 
of a floating crust of hard scum. This danger is overcome by a jet pump 
fixed on a telescopic shaft in the centre of the fermentation silo. It can be 
raised and lowered and it can also be turned round. It sucks the liquid 
slurry from the bottom of the tank and squirts it through a powerful jet at 
the top of the pump. The whole machine is worked by a handle from the 
top of the silo and has to be used about a quarter-of-an-hour each day to 
prevent the scum from consolidating. 


The gas is piped off the top of the fermenting mass, and such gas as is 
immediately required is stored under 4-6 inches pressure in a gasometer 
of conventional construction. This corresponds to the pressure of town gas 
mains. The rest is compressed and bottled. 

The plant is filled daily. After two or three weeks so much dry matter 
has accumulated in the fermentation silo that the gas production drops off. 
That is the sign that the sludge should be removed. The whole of the 
contents are stirred very thoroughly with the central jet pump and then 
pumped into a fertilizer storage silo. From there it is carted or pumped 
to the fields as required. The low temperature in the fertilizer silo precludes 
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further bacterial action. The fertilizer is at present distributed by liquid 
manure carts, and no trouble with blockages has arisen. Losses of nitrogen 
are avoided, because the nitrogen is mostly available in inert ammonium 
bicarbonate. Since no water is added to the waste material, the total load 
carted is about the same as on a farm where solid and liquid manure are 
carted separately. But in order to save carting, the sludge can be moved by 
pressure pump to filling stations in the fields, and then distributed over a 
smaller radius by carts or overhead irrigation. There is no building-up of 
a midden, no loading and spreading of farmyard manure. 

A further labour-saving possibility is the simplification of cleaning in 
the cowhouse. Herr Schmidt chaffs the straw to 1}-inch lengths, moves it 
by pneumatic means, litters at the rate of 2 to 3 1b. per cow per day, in a stall 
designed by himself, and pushes the dung into a pit where it is stirred and 
pumped to the mixing tank of the gas plant. A small amount of litter is 
sufficient to keep the cows clean. The bulk of the litter is stored in open 
heaps near the mixing tank of the gas plant, and only added to the mix before 
it enters the fermentation silo. Not only labour, but barn space as well, is 
thus saved. Rain does not harm the chopped straw, either for fertilizer 
purposes or for gas-making. 


Gas Production The gas production is in direct proportion to the amount 

of litter used. The large variations in the amount of gas 
produced are caused by various conditions : Dr. Eggersgliiss states, in 
Defu Mitteilungen, No. 9, that at 50°F. only 60 per cent of the amount of 
gas is produced that can be produced at 86°F. The duration of the digestive 
process depends entirely on the temperature at which the mass is kept : by 
raising the temperature by 5°C. (or about 9°F.), the speed at which the maxi- 
mum gas production is achieved is doubled. But above 95°F., no worth-while 
increase is Obtained. Still higher temperatures are actually unfavourable 
to the development of methane bacteria. The digestion of about half the 
organic matter takes four days at a temperature of 86°F. To reduce the 
other half of organic matter will take a considerably longer time. The finer 
the distribution of the particles, the greater the surface available for the 
bacteria to work on. Long straw takes a longer time to digest than chaff. 
The recommended temperature is 86-90°F. 

It is obvious that good insulation of the fermentation silos is vital to avoid 
costly heat losses. The size of the fermentation silos is dependent on the 
gas output, which is measured in cubic feet of gas per day per cubic foot of 
silo. A satisfactory output would be between 0.8 and 0.9 cubic feet of gas 
per cubic foot of silo. Such output can be averaged with considerable 
variations from day to day according to the state of decomposition of the 
material, if about | lb. of waste matter is added for every 4 cubic feet of silo 
space. When 11 Ib. of litter per head per day is used, one cow would produce 
enough fresh manure to require 90 cubic feet of silo space. The proportion 
of weight of intake per day to volume of silo is called the ‘* load factor,” and 
it should be kept at | : 4 or higher. It stands to reason that the cost of the 
silo must vary with its size—although not directly—and the lower the load 
factor the greater the volume required per livestock unit. While the cost 
of the silos is only a comparatively minor item in the total cost of the in- 
stallation, amounting to about a quarter of the cost of a plant for 165 
livestock units, it becomes disproportionately large for small installations. 
A silo of 6,000 cubic feet costs only twice as much as a silo one quarter its 
size. No silos under 3,500 cubic feet, or plant for under 40 livestock units, 
are, therefore, recommended. German agricultural economists use a 
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livestock unit of approximately 10 cwt. live weight : the following table from 
T. Miller, Agricultural Buildings, (1949), gives the equivalents : 


Table 2 
Livestock Units 


Types of Animal 
Horses, heavy 
medium and light 
young ; 


| 
-_ oO 


wn 
| 
un 


Bulls .. 

Cows and in-calf heifers ‘ 
Young stock under 2 years .. 
Calves under 3 months 

Boars and sows . 

Fat pigs over 8 score 

Fat pigs under 8 score 
Weaners 

Ewes and rams, ‘fat sheep 
Lambs . ; - vhs A. ne si 
Geese and turkeys ae ae =o ™e Eas “ ne a 

Ducks .. aa = i ¥ ia “ a ; a 0.01 
Hens .. “e ne ra oe : ine ; ia A 0.004 


Uw 
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By reducing the livestock of a farm to an equivalent number of livestock 
units, it is possible to simplify calculations of output of manure and the 
requirements of litter, food, and green crops on the holding. Animals that 
are housed indoors produce manure that is immediately available for the 
production of methane power gas and digested sludge. Assuming that the 
dung contains 50 per cent of the dry matter of the food consumed, one live- 
stock unit produces between 60 and 150 cubic feet of gas per day, and 1 lb. 
of dry matter produces about 4 cubic feet of gas. 

In Defu Mitteilungen, No. 9 (January, 1951), Dr. W. Eggersgliiss gives the 
following results of trials with various farm wastes : 


Table 3 
One cwt. of Fresh Cu. ft. of Gas 
Waste Produced 
Cow dung ‘a es - ¥s - - - i we 47-77 
Pig manure... ok - ; so a a? 77-125 
Green crops and vegetable wastes .. Eee ‘3 i - oe 47-93 
Potato haulms a ne Bs i ey i : ne 47-77 
Straw =e i oe es Re * a 47-77 


It appears thus that pig manure is a particularly rich source of methane 
gas. In one trial it was found possible to gasify 60 per cent of the organic 
substance of pig manure, yielding 120 cubic feet of gas per cwt. of fresh 
manure. (In practice, a 30 per cent gasification is aimed at.) 

I quote another table from H. Hisserich,* which gives the quantities of 
gas obtainable from cow dung in relation to the method of management. 


Table 4 
50% of Dry Dry Matter Litter FreshDung Dry Matter MethaneGas 
Matter of of Litter per day per day in Dung per day 
Food 
lb. : Ib. lb. Ib. cu. ft. 


In Cowhouses 16-20 3.7-7.5 5-9 78-108 18-26.4 62-93 
In Yards 18-22 15-22 18-27 130-196 32-44 115-155 


The present livestock population of England and Wales—cows, young 
stock, horses, beef cattle, and pigs—as far as they are kept indoors, add 
up to about 7.5 million livestock units. I have not worked this out in detail, 


- * Land Wi ald und Garten. May, 1947, 
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‘but only to give you an idea of the order of the potential gas output. It 
requires between 8 and 20 livestock units to keep a 25 h.p. tractor at work 
for 1,000 hours a year. Potentially, therefore, we could run 750,000 tractors 
on the fuel our farms could produce. We only have 250,000 tractors to run. 
In Schmidt-Verden’s plant, the uncompressed gas was equivalent to | gallon 
of petrol for every 186 cubic feet of gas. That corresponds to an equivalent 
gas production of 24 gallons of petrol per cow per week, or a corresponding 
figure for other cattle on the basis of the livestock unit calculation. 


Fertilizer Production The designer of the Allerhop plant calls his gas 
BIHU gas—biological humus-producing gas. The 
humus-producing aspect of the process is not less important than the power- 
producing aspect. In this plant, raw manure and ligneous wastes are trans- 
formed into an easily assimilated fertilizer in a matter of days instead of 
months. From the preliminary experiments by Professor W. Sauerlandt, 
of the Humus Institute at Voelckenrode, near Brunswick, it appeared that 
favourable manuring results were obtained. Taking the yields of a trial plot 
manured with a balanced NPK fertilizer as 100, the yield of a plot with 
additional normal farmyard manure rated at 91 for a meadow and 106 for a 
potato plot. With digested sludge of the same dry matter content, the 
corresponding figures stood at 115 and 112 respectively. Another plot, 
manured by PK only, without artificial nitrogen fertilizer, showed increases 
by farmyard manure to 101 on the meadow plot, and 133 on the potato plot. 
The corresponding figures for sludge were 130 and 192. After the crop was 
taken off the plots, the nutrients retained in the soil were analysed. In the 
meadow plots, the sludge showed up slightly better than the farmyard manure; 
in the potato plot it showed distinct superiority. 
Hisserich compares various methods of manure treatment as follows : 


Table 5 
Type of Manure Time taken for Manuring Losses 
days per cent 
Farmyard manure 120-150 45 
stacked under cover 
and well-cured 90-100 20-25 
Digested sludge 0.5-1 7-10 


” ” 


It appears that the anaerobic method is a rapid and efficient way of pro- 
ducing home-made fertilizer of considerable value. The annual losses of 
nitrogen in liquid manure amount to about 22 lb. percow. This takes into 
account the fact that about half the liquid manure is absorbed in the litter. 
About the same amount is lost in the manure heap. The total loss is about 
45 lb. of nitrogen per livestock unit per year. No serious loss of nitrogen 
occurs in the anaerobic digestion of agricultural wastes. The cost of 
45 lb. of nitrogen fertilizer per head of catile can, therefore, be set against 
the annual cost of a biological gas plant. Moreover, the total amount of dry 
matter in the manure is increased by 7.5 per cent, against the best normal 
practice of farmyard management. It is possible to gasify more than 30 
per cent of organic matter in the fresh manure, but in order to safeguard 
fertility and to obtain a very high gas output per cubic foot of fermentation 
silo—which is the measure of efficiency of a plant—a 30 per cent 
gasification of the organic matter, corresponding to a loss of 22.5 per cent 
dry matter, is advisable. 

Before deciding that digested sludge of this type is a fully satisfactory 
organic fertilizer under conditions in this country, trials on heavy clay soil 
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need to be made. The digested material is available either as a sludge or 
slurry, of very uneven composition—so uneven that Dr. E. Welte, of the 
Institute of Agricultural Chemistry at Goettingen University, found it 
impossible to obtain a series of truly representative samples—but the sludge 
can be dried into a crumbly compost. This is being done by W. Harnisch, 
an engineer in Heidelberg, who has worked out a much smaller plant. While 
the structure and the degree of digestion as well as the carbon-nitrogen 
relationship can be modified within limits, it still remains to be seen where, 
in what proportion of cases, and for which crops the digested fertilizer 
is valuable. It can already be said that it is very valuable on light soils, and 
for potatoes, vegetables and tomatoes. 


Cost of the Plant The cost of a biological gas plant on the model of the 
Schmidt-Verden plant at Allerhop is given in some detail 
in Defu Mitteilungen, No. 9, 1951. Three types of plants are to be considered: 
1. Pumps driven by mains electricity, heating by coke. 
2. Pumps driven by methane gas, heat produced by coke. 
3. Pumps and heating by methane gas. 

For an installation for 165 livestock units, the annual costs, including 
interest and repayment at 7.5 per cent, and £210 in wages fc: an attendant, 
are according to case : (1) £1,130 p.a. (2) £910 p.a. (3) £730 p.a. 

This does not take into consideration the savings of fertilizers, bulk of 
manure, and the labour-saving due to the reorganization of the manure 
management and the reduced work in keeping the cows and the cowhouse 
clean. This saving, expressed in annual reduction of expenditure for 165 
livestock units amounts to £825 p.a. under German conditions of labour 
and fertilizer costs. While such figures have to be cross-checked with 
considerable care, there is no doubt that British labour and fertilizer costs 
are not lower than German costs. The striking result of this calculation 
is to show that for a large plant the savings exceed the annual cost of the very 
considerable capital (£8,000) invested. The gas is therefore a free by-product 
of the scheme. In any calculation of the economic possibilities of a bio- 
logical gas plant, the cost of an adequate sewage purification scheme ought 
in fairness to be set against the cost of the gas plant. The Sanitarian, 
Journal of Institute of Sanitary Inspectors, carried, in its January and 
February issues of 1951, a very revealing thesis by Mr. D. E. Tucker on the 
disposal of farm wastes, especially the washings of cowsheds. To sum up 
a very complex problem in a very short sentence : “ it can’t be done,” or at 
least it is a very costly and far more extensive undertaking than was hitherto 
believed. It can be said that the septic tank and filter plant on which many 
surveyors of local authorities insist are quite inadequate and useless in spite 
of their costliness. Farm wastes are so strongly polluted that one has to 
provide disposal schemes at the rate of one livestock unit equal to one human 
being. A 60-cow byre needs a sewage plant able to deal with the effluent 
of 60 people, or 12 to 15 houses. 


Future Developments Let me finish with a qualifying and a forward-looking 

remark. Ina letter written to me earlier this month, 
Herr Hisserich writes about the immense amount of work that has still to be 
done before he considers the practical problems solved. His efforts are 
concentrated on speeding up the digesting process by all sorts of aids— 
thermal, chemical, biological—even by the application of ultrasonic waves 
to the sludge. The aim is to reduce the size of silos and storage tanks. The 
other big effort is directed to the elimination of the big compressor, and to a 
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liquefaction of the gas without recurring to high pressures. Obviously, a 
5,000-Ib./sq. inch compressor is a tremendously costly piece of machinery. 


But it is the compressor that may multiply the efficiency of such a plant 
by working a heat-pump installation, using free heat from water, soil or air, 
and producing low temperature heat by well-known methods. By combining 
methane gas production with heat-pump installations, exciting possibilities 
may be opened up, if not in this country then in countries that keep their 
cattle indoors longer, or that have perennial resources of organic waste 
materials ; peat under the turf of Russia, from Minsk to Moscow, flotsam 
on the rivers of South America, seaweeds on the shores of Japan, they all 
represent potential increase of power and fertility. 


FARMING AFFAIRS 


A Challenging Situation 


Sir Thomas Dugdale, Minister of 
Agriculture, speaking to members of 
the Farmers’ Club at their annual 
dinner on December 4, emphasized 
that basically there was no great 
difference between the agricultural 
objectives of his predecessor, Mr. Tom 
Williams, and himself. The wicket 
was the same; it was the bowling 
that had been changed—and the 
bowler was likely to try new tactics. 
The bowler, he reminded them, was 
also a Yorkshireman. 


“But although there is this funda- 
mental agreement on policy,” said 
Sir Thomas, “‘it is essential for me to 
face up to the reality of an extremely Photo : Farmer and 
difficult and challenging situation, ei Srenter 
and this I intend to do... The national economic situation, as all of you 
here realize, is extremely serious. But I am still doubtful whether the 
general public and the farming community as a whole are aware of the real 
gravity of the position. I realize how urgent and important it is to harness 
the energies of our industry to the national economic drive for greater and 
cheaper production, but I am sure you will agree that it would be unrealistic 
and dangerous to take decisions based on wishful assumptions that all the 
ways and means we should like to provide, will in fact, when it comes to 
the point, be available. 


“However worrying the agricultural situation and however clamorous the 
demand for immediate and dramatic action, I am convinced that the wise 
policy in the long-term interests of the industry is not to rush our fences, or 
do things on the spur of the moment that we shall regret later. The Govern- 
ment must not make promises that, when they come up against hard 
realities, they will find impossible to fulfil.” 
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Sir Thomas said in over twenty years of public life he had never made 
wild promises, and he didn’t propose to start now. Looking into the 
future we must “ensure that anything which the Government and the 
industry do to increase the volume and efficiency of our output does not put 
farming out of balance with the rest of the national economy. If the 
country is going to keep on an even keel, we in agriculture and horticulture 
must have level heads. It is not enough for the industry to have a look at 
their problems and for me to go away and have a private look at mine in 
the Ministry. We must do it together.” 


Sir Thomas referred briefly to the problem of course grains in the cropping 
programme for 1952. “Much progress,” he said, “has already been made 
towards the goal of self-sufficiency, but there has recently been a pause. 
The tillage acreage has not been maintained, let alone increased, and there is 
a tendency in some areas to slip back to the easy way of dog-and-stick 
farming. There may be many good reasons in certain cases for this but I 
am convinced that at the present time we cannot afford idle ploughs. 
Personally, I would like to see an early end to the Feedingstuffs Rationing 
Scheme, but there is little chance that we shall be able to do this by imports 
of feedingstuffs alone. There is nothing I should like more than to bring 
into operation a gradual relaxation of the rationing controls, but the only 
reliable way to make progress in this field is to step up our tillage acreage 
and grow more coarse grains in addition to getting the highest possible 
yields out of every acre under crops and grass.” 


On the subject of prices, the Minister said, ‘I do not believe that further 
substantial increases in prices are an answer to the problems we face together 
today. Very high prices have bad results. They tend to put more money 
into the hands of those most fortunately placed without giving adequate 
help to those who need it most; they put up the cost of living; they increase 
the cost of exports; they lay the agricultural industry open to unfriendly 
and, for the most part, uninformed criticism, and finally, and perhaps most 
important of all, they do not encourage farming efficiency. Our immediate 
Object must be rather to reduce the cost of production. I intend to do all I 
can to help the industry to achieve this... If we could lift the productivity 
of the average farm even a little way towards the high level already achieved 
by the best, we would have much more food for the national larder and 
moreover a better return for the farmer. The range between the best and 
the average is still far too wide.” 


Faced by rearmament and the general national economic situation, Sir 
Thomas gave it as his frank opinion that he saw no prospect of getting all 
the farm equipment, al! the buildings, all the machines, all the fertilizers or 
all the feedingstuffs that we need. To raise output we should have to depend 
more and more on our individual efforts. In other words, we would have 
to go all out for improved husbandry and farm management. 


“*What I ask every farmer to do is to satisfy himself that he is using the 
right fertilizer in the right amount, the right seed in the right quantities, 
that he is feeding his stock wisely—neither too well nor not well enough—and 
finally, using his labour in the most effective way possible. In short, low 
farming is no remedy for high costs.” 
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Farming without Frills The farmer’s task does not get any easier, income has 
not been keeping pace with ever-increasing expen- 
diture. Consequently many have felt impelled to retrench. The purchase 
of fertilizers has slackened, and more than any other single factor it is 
fertilizers that contribute to increased production—as was shown during and 
after the war. Without fertilizers, production could not be maintained, far 
less increased as circumstances demand. The recent price concession in 
respect of phosphate will go far to restore demand for this basic necessity 
and may be expected also to react favourably respecting orders for nitrogen 
and phosphate, which are used, as a rule, only in smaller complementary 
dressings. For increased production, farmers will have to rely more than 
hitherto on initiative and imagination, as well as on experience and skill. 
A dressing of phosphate enables us to harness the nitrogen fixing Bacillus 
radicicola and so obtain a supply of nitrogen free of charge—no small con- 
sideration when nitrogen on the market costs from 8d. to 10d. a pound. 


In the days before the nation was forced to a far greater dependence upon 
the immediate products of the industry, farmyard manure (supplemented by 
phosphatic fertilizer to the root crop) was sufficient to obtain full economic 
productiveness throughout a rotation yielding in many instances crops equal 
to, or even greater than, the average for the country today. To encourage 
clovers, thereby enriching the soil in nitrogen and humus, and to grade up 
poor pasture for cultivation, phosphate alone will often act like a charm. 
This is particularly true on the heavier soils, but light soils will also benefit 
if the phosphate is given in association with dung. 


We must take more care to conserve dung and urine properly and see, as 
far as possible, that they are uniformly distributed over the farm, whether 
by cart or by the animal direct. Economies must be sought in other direc- 
tions. Wecan farm “ without the frills”. We need not thatch and trim our 
stacks so artistically. We need not dig out the last foot of our corners. We 
can take the outside swath coming back. But, although expensive, can we 
neglect our hedges and let our animals stray through the gaps ?_ Or omit to 
trim the thistles and ragwort ? Or scamp our cultivations? The truth is that 
the ordinary routine for the most part can be neglected only at our peril. 
Spending as little as possible on labour, fertilizers or equipment means the 
progressive deterioration of the land, weaker cultivations and under-stocking 
with a corresponding reduction of fertility. We can, however, so try to plan 
our work that the utmost productive use is made of staff and tools. Ferti- 
lizer is just about the last thing in which we can afford to economize. Unless 
we grow full crops, ** all that will stand up,” we waste our time on an endless 
struggle with weeds, and without fertilizers we cannot take full advantage 
of the enhanced cropping capacity of the new cereal varieties. At present 
prices the surest way to reduce the cost of production is to increase yields. 


The development of mechanical power is a tremendous aid to economic 


crop production. It cannot always, however, be fully utilized because of 
the diversity of our farming, the smallness of most farms and the unsuitability 
of their ancient layout for economic working under modern conditions. 
Only the larger, mainly arable farms, can afford a complete mechanical 
outfit. Buta farm need not be large, nor even mainly arable, to warrant the 
possession of at least one tractor. And where animals are concerned, men 
rather than machines are essential. You cannot dispense with labour 
without dispensing with animals, so one way to more production on a farm 
where grass predominates is to improve the stock-carrying capacity—often 
neither a difficult nor a very costly undertaking. The regular staff will be 
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there, and perhaps a horse or two also, for additional productive work on 
the land when, owing to the weather, such as we had in November last, the 
machinery is withdrawn from circulation. 

Our job today is to feed as many mouths as possible and so dignify that 
great pursuit on which the health and well-being of the nation so largely 
depends. 


J. G. Stewart 


Farming Cameo: This district of Yorkshire, some twelve 
14. The Barnsley-Wakefield District miles from north to south, is traversed 

by the Barnsley-Wakefield road, and 
extends about twenty miles both to the east and west of the road. It is 
interesting in that, within its relatively small area, it embraces four distinct 
geological types, and presents a varied farming pattern. 

In the west, 1,500 feet up amongst the Pennine Peaks, are the true moorland 
farms on Millstone Grit soils. As the moorland gives way to hills and 
valleys, the soil changes to Coal Measures and here dairying and ley farming 
are fairly prominent. The Coal Measures continue well into the eastern 
half of the district, and in flatter country the farms are mostly mixed with a 
number of market-garden holdings. Finally, as one proceeds eastwards 
from the Coal Measures to the Magnesian Limestone, the farms become 
essentially arable, with some change in character on the eastern fringe, where 
strong, wet clays of the Permian marls prevail. 

Some idea of the diversity of the farming can be obtained from the fact 
that of the 1,533 holdings in the district, there are 686 of under 20 acres, 
574 of between 20 and 100 acres, and 25 over 250 acres. These farms cover 
85,000 acres, of which 47,500 are arable, 27,250 grass and 10,250 rough 
grazing. The livestock includes 23,000 head of cattle and about 11,000 head 
of sheep and pigs. 

In the moorland area, the two most common breeds of sheep are the 
Swaledale and the locally-bred Lonks, the wethers and surplus ewes being 
fattened on the moors and sold as two or three shears. In the district there 
are also two successful all-grass flocks of Clun Forests and, in the semi- 
arable areas, North Country white-faced ewes are kept and tupped with 
Suffolk rams. 

Interest in the production of designated milk is increasing and the number 
of registered T.T. herds has risen by fifty per cent since the Milk Regulations 
were introduced; several cattle dealers now confine their activities solely to 
T.T. stock. There are the usual breeds of dairy cattle and at least one herd 
each of Guernseys and Red Polls. Considerable use is made of the local 
artificial insemination centres. 

On the arable farms, although more beef cattle could be kept, strong Irish 
stores are finished well. On one farm last winter 33 bullocks, which had 
been fed on home-produced food, were graded “Super Special”. 

Opencast coal mining is one of the biggest farming problems of the 
district. Of the 118 requisitioned sites, 77 are again in agricultural pro- 
duction involving 3,000 acres, of which half are arable. Under local policy, 
sites are farmed for five years after restoration, to ensure their satisfactory 
condition on derequisition. Rotations depend upon the requirements of 
the farmer but, generally, two cereal crops, a one-year ley, and bare fallow 
or bastard fallow with mustard are included. The problems are many— 
early sowing of winter cereals is essential, and acute phosphate deficiencies 
must be overcome—but reasonably good grass and satisfactory crops are 
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usually obtained and the weathering action of arable cultivation on restored 
soils does much to improve their texture. Apart from early protective 
drainage, tile systems are laid on wet sites in the fifth year, when settlement 
has finished. Improved technique is still required in all aspects of restoration 
and to this end experimental work continues. 
D. S. Brook 
District Advisory Officer 


World War Against Want : Striking evidence of the way in which 
The Work of FAO, 1950-51 nations may work together for the common 
good is contained in the Annual Report of 
the Director-General of the Food and Agriculture Organization of the United 
Nations,* published in Rome at the end of October. 

Since its establishment in the autumn of 1945, FAO has grown apace, 
enveloping, in its progress, many who were frankly sceptical at the outset, 
until today, in consequence of this work, there is a real hope that the stage is 
at last set for a genuine large-scale battle against want and hunger. 

No one will, of course, suggest that the problem of feeding the world’s 
population is near to a solution, or that there is any easy way to success. 
It is true that food production has risen materially since 1945 and that it is 
now some nine per cent greater than the average of the five years’ immediately 
prior to the war, but against this it must be remembered that for every 100 
people in 1938, 112 now require feeding. Moreover, distribution is uneven, 
most of the increased production having taken place in countries that were 
already high producers. It is also of some considerable significance that the 
volume of world trade in food is only two-thirds of that of pre-war. 

This year’s report varies from its predecessors in that it concentrates on 
recording the practical assistance which FAO is rendering to its member 
countries, as distinct from the preparation and publication of documents, 
which, many critics claim, has occupied much of its time in the past. The 
effective beginning of this field campaign can be traced to the special fund 
made available to FAO in October, 1950. Such was the impetus of the 
organization that by September, 1951, work was under way On over a hun- 
dred separate projects in 35 countries, involving the use of 213 scientific and 
professional workers of thirty-two nationalities. 

The kind of work these experts were called upon to do was not new. A 
number of governments and organizations had long been engaged in im- 
proving agricultural production in many parts of the world. But generally 
speaking, their efforts had been On a comparatively small scale. 

Much of the work now being undertaken is in the under-developed areas 
where, apart from the natural difficulties, native opposition to new or 
unknown methods is often strong. A typical case mentioned in the report 
was the suspicion with which the Ethiopian farmers viewed the staff engaged 
upon the control of rinderpest. But the programme was so successful that 
half-a-million animals were vaccinated in the first three months of 1951, 
compared with 150,000 dealt with in the whole of the previous year. In 
Afghanistan, where the experts were attempting to improve the cotton- 
growing industry, the first problem to be tackled was the almost complete 
absence of implements. Even the common garden hoe was unknown ; 
the only available tools for ridging were hand shovels. Despite the diffi- 
culties and diversity of the projects, the work continues—irrigation in west 





= Obtainable from H.M. Stationery Oftice, price 7s. (7s. 4d. by post). 
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Pakistan, flood prevention in east Pakistan, grain storage and the suppression 
of foot-and-mouth disease in Central America, forestry and cattle develop- 
ment in Burma, the fight against desert locusts in the Near East and Africa. 
Europe offers less scope for spectacular action but progress may be recorded 
in the standardization of butterfat-recording practices, the breeding of 
hybrid-maize, new markets for fish, and a stimulation of interest in the 
improvement of agricultural advisory services. 


In view of the intensity of this activity, there is undoubtedly a sound basis 
for the belief expressed by the Director-General in the report, that this 
world-wide movement which FAO is helping to foster may well, in course 
of time, lift the burden of poverty and hunger from men’s shoulders and so 
make a material contribution to the stability of world peace. 


Suggested Seed Mixtures The National Agricultural Advisory Service, in 
consultation with the Seed Production Committee 
of the National Institute of Agricultural Botany, the Grassland Research 
Station, the Seed Trade and the National Farmers’ Union, suggests the 
following grass seed mixtures for the 1952 season. The recommended seed 
rates are for average conditions. 
Bred strains are strongly recommended for the mixtures in which they are 
specified ; if these are unobtainable, farmers should seek advice about 


modified mixtures. 


1. ONE-YEAR LEY 
For Hay and Aftermath Grazing 
lb. per acre 
Italian ryegrass 
Perennial ryegrass 


Broad red clover 5g 
Late-flowering red clover 


2. ONE-OR TWO-YEAR LEYS 
For Hay For Silage and Aftermath Grazing 
Ib. per acre lb. per acre 

Timothy .. a we ite 8 Timothy, certified $.51 e 
Late-flowering red clover a 5 Meadow fescue .. 
White clover... za oa 1 Late-flowering clover 

— White clover 

14 


3. SHORT DURATION LEYS 
(Two to Three Years) 
lb. per acre 
(i) Italian ryegrass or certified New Zealand short-rotation 


ryegrass 4 


Perennial ryegrass .. we a n a 10 
Late-flowering red clover - xis 2 
Broad red clover 

White clover 
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/b. per acre lb. per acre 
(ii) Italian ryegrass or certified (iii) Timothy ‘ wn ea 
New Zealand short-rotation Meadow fescue 
ryegrass ae - White clover .. 
Cocksfoot .. aa a 
Late-flowering red clover .. 
White clover 


The above three mixtures are designed for grazing during the first year 


4. LONG-DURATION GRAZING LEYS, SIMPLE MIXTURES 
Using Bred Strains 
lb. per acre lb. per acre 
Perennial ryegrass, certified (ii) Perennial ryegrass, certified 
2 a A ais Ras xk x oa aus 
Perennial! ryegrass, certified Perennial ryegrass, certified 
§.23 or 8.101 oa 2 6 2 ay a aa i 
White clover, certified $.100 14 Perennial ryegrass, certified 
S.101 .. mF «a Ee 4 
Wild white clover, certified S.184 4 White clover, certified $.100 14 
= $ 


“ 


Wild white clover, certified $.184 
14 
— 14 


lb. per acre /b. per acre 
Timothy, certified S.48 .. 10 (iv) Cocksfoot, certified $.26 6 
White clover certified $.100 1} Cocksfoot, certified $.143_ . 

Wild white clover, certified White clover, certified $.100 

S.184 


5. LONG-DURATION LEYS FOR GENERAL PURPOSES 


Three-Year Ley (Cockle Park Type) 
lb. per acre 

(i) Perennial ryegrass zs i eA F 14 
Timothy - re a as Ha xn 4 
Cocksfoot ia “i ie an in ~- 8 
Late-flowering redclover .. ? ‘+ i 4 
White clover “a be 
Wild white clover 


31 


This mixture is designed for undersowing and not for direct seeding 


Without Ryegrass—Using Bred Strains 
lb. per acre /b. per acre 
(ii) Cocksfoot, certified $.37 .. 3 (iii) Timothy, certified $.48 a 6 
Timothy, certified S.48 .. 4 Meadow fescue, certified $.53 6 
Meadow fescue, certified White clover, certified $.100 14 
§.53 or 8.215 6 
Late flowering red clover, Wild white clover, certified 
certified $.123 2 S.184 
White clover, certified S$.100 | 
Wild white clover, certified 
S.184 } 
17 


2 lb. Perennial ryegrass, certified $.23, can be added if required 





FARMING AFFAIRS 


6. LUCERNE MIXTURES 


lb. per acre 
; 1 


(i) Lucerne (inoculated) 
Meadow fescue, certified S. 215 


lb. per acre 
(ii) Lucerne (inoculated) ii 14 
Timothy, certified $.51 3 


. per acre 
(iii) Lucerne (inoculated) 14 
Cocksfoot 
17 
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Food (Vol. 1. The Growth of Policy). R.J. HAMMOND. H. M. Stationery Office and 


Longmans Green. 25s. 

This volume, in the civil series of the History of the Second World War, is the first of 
three dealing with food. It covers the evolution of a national policy, the administration 
of which is to be described in the second volume. The third, on food production, will form 
a separate study by another author. 

The tradition of food control which survived from the First World War, embodied much 
detailed experience, and there were those within the Board of Trade and still more amongst 
the traders in food, who constituted, as Mr. Hammond points out, a great reserve of 
experienced talent at the disposal of the Government. High prices and industrial unrest, 
rather than actual food shortages, had led to Lord Rhondda’s appointment as Food Con- 
troller in 1916, and it was on anti-inflationary grounds alone that the suggestion of a 
Department of Food Defence in peace-time was made to the Committee of Imperial 
Defence and approved by it, in May, 1934. Ultimately, however, the Food Defence Plans 
Department—a department of the Board of Trade—was set up to formulate plans for 
maintaining the food supplies of the country in the event of war. 

From these pre-war preparations, Mr. Hammond passes to the development of food 
policy as the danger of war approached. There was strong advocacy in some quarters for 
schemes for food storage, but the Admiralty were confident that danger to imports from 
attacks on shipping by submarines and aircraft could be met. In the first year of the war, 
therefore, import problems were concerned largely with the regulation of home production 
and producers’ prices, so as to secure an emphasis on certain commodities. At the same 
time, the control of the cost of living loomed large ; nutrition experts were anxious to 
secure that the occasion should be used to improve the general nutritional standards, by 
stabilizing the cost to the consumer of the essential foods such as milk, etc. 

Control of the principal imported foods was quickly accomplished by the requisition 
of stocks in store and afloat, by closing the commodity markets and by price restriction. 
Within a week or two of September 3, 1939, the whole machinery of State trading in food 
was in working order, and throughout the duration of the war it never showed any signs of 
breaking down. Rationing came into force almost immediately, beginning with butter, 
bacon and sugar, and the whole story of its subsequent development is fully told, together 
with the consequences of difficulties caused by things such as shipping diversion and the 
resultant congestion of the ports. Food supplies were surprisingly little affected by 


sustained air attack. 

Problems of supply and distribution were associated, however, with the more general 
problem of a threatened inflation. By 1941, increased purchasing power due to the rise in 
earnings was outrunning the supply of goods, and the Cabinet was advised that further 
rationing of foodstuffs would not suffice to meet the case. After a long discussion of 
alternative methods, which disclosed violent cleavages between the various interests and 
experts, the system of points rationing was introduced. Mr. Hammond describes it as a 
signal victory for the economists over the practical men, and in spite of the administrative 
difficulties involved, it achieved its object most successfully. 

Other sections of this authoritative work deal with matters such as the dilution of wheat 
flour, the control of manufactured foods, and the attempt to secure greater economy in 
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transport. It concludes with President Roosevelt’s proposal, in 1943, for an inter-allied 
conference of experts and technicians to discuss post-war food problems—a proposal 
subsequently realized at Hot Springs. 

Mr. Hammond has told the story of an amazing achievement : how a nation, dependent 
on imports for more than half its food supplies, maintained and, for a large section of the 
population, improved its nutritional standards through six years of the greatest upheaval 
it had ever experienced in its national life—the results of which are evident not only in the 
general wellbeing, but are proved by the statistics of health and disease. Mistakes in 
plenty may have been made, and sectional interests, both official and private, may have 
pressed their cases too hard. With the help, however, of a great body of civil servants, 
economists, dieticians, manufacturers, farmers, and traders, a food policy is described, 
the emergence of which was accepted by all the conflicting interests and, most important 
of all, by the housewife. Mr. Hammond has handled his material with masterly clarity, 
and now and then, with a light touch which adds to the readability of his book. The 
story is well documented ; there are tables of statistics for the student in an appendix, and 


above all, a really satisfactory index. 
C.S.O. 


Recent Advances in the Study of Plant Viruses (2nd Edition). KENNETH M. Smrtu. Churchill. 
22s. 6d. 

When first published in 1933, this was the only book of its kind, but since then several 
books, some popular, some intended for the specialist, have appeared. The second edition 
is really a new book which, although it will be of value to all interested in the study-of plant 
viruses and virus diseases, is best suited to students of university or post-graduate courses ; 
the specialist will prefer a longer text. 

In 300 pages, the author, a leading authority, covers all the main aspects of the subject, 
including symptomatology and the control of virus diseases ; physiology of diseased 
plants ; transmission, insect relations, serology, purification, properties and electron 
microscopy of viruses. 

“Recent”’ is a relative term and the author has interpreted it broadly, so that many of 
the advances described were made fifteen or twenty years ago ; very recent work is less fully 
considered. The book is well written and, although some sections are open to adverse 
criticism, as a whole it is a satisfactory and authoritative summary of the present position 
of virology ; the chapter on insect relations is especially good. The volume is well- 
produced and illustrated, and the bibliographies appended to each chapter are long enough 
to satisfy the most avid student in quest of original authorities. Subject and author 
indices are also included. The appearance of the book is attractive and, on present-day 
standards, moderately priced. 

LW.P. 


Farmer and Stock-Breeder Year Book, 1952. 10s. 6d. 

We have now entered the season of New Year greetings and Year Books ; both flow 
profusely. But outstanding among the latter comes this welcome annual from the Farmer 
and Stock-Breeder—welcome because of its handiness, usefulness and good presentation. 

‘ew features in this (the 76th) edition include a breeders’ table for every month and, among 
the eleven special articles, a very readable review of the year. Other articles, all by notable 
people in the farming world, cover sheep, bacon pigs, controlled grazing, silage-making, 
root crops, dried grass, horticulture, machinery, and poultry. 

The reference section of 130 pages covers the usual field of interest that the average 
farmer is likely to want to explore—addresses of official and public bodies, the main 
agricultural shows, artificial insemination centres, income tax, feedingstuff rations, tractor 
specifications, farm prices, wages, etc. 

Once again, too, the 64-page pictorial section of the year’s four-footed farming aristo- 
cracy is a delight to the eye and a stimulus to breeding endeavour. 

In short, too, where this book is concerned, we should do well to heed the advice of 
Polonius : ** Neither a borrower nor a lender be,”’ for it is certain to be much in demand, 

S.R.O'H. 
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The Fruit Year Book, 1951-52. Royal Horticultural Society. 15s. 


Of wide interest to amateur and commercial fruit-growers alike, this year’s book gives 
prominence to articles by British, American and Canadian scientists on the breeding of 
new varieties of fruit. Amongst this country’s contributors in this section are Mr. R. D. 
Reid, who tells much of interest about the Climax strawberry, N. H. Grubb who deals with 
raspberries and G. T. Spinks with black currants. It is interesting te learn that the New 
York State Agricultural Experiment Station has introduced 151 fruit varieties since 1898, 
which it has handed over to the New York State Fruit Testing Association for trial under 
varied soil and climatic conditions. Apparently it still takes about 35 years before a new 
apple variety reaches the commercial market. In Canada the emphasis is on breeding 
apples for hardiness, quality and disease resistance in early and late varieties. 


An unconventional method of pruning and training cordon apples is described by E. W. 
Hobbis. Instead of being shortened to one or two buds, lateral shoots are tied to cane, 
wire or fruit-spur to form a bow or curve. 

Contributions on subjects of present importance appear from authoritative sources ; 
Dr. A. M. Massee writes on Codling Moth and its control, R. W. Marsh on Fungicides 
and the sulphur shortage. Brown Rot of apples and plums, and French methods of 
grafting walnuts are also dealt with. 

Accounts of fruit growing in the northern counties and in Glamorgan will interest many 
besides fruit-lovers in those areas, while amateurs and others are served by articles on 
gooseberries, the medlar, figs, and the growing of fruit on a chalk soil. 

The Editorial Sub-Committee of the Fruit Group is again to be congratulated on this 
latest result of its efforts which is attractively produced in very clear type on good paper, 
making it a suitable gift to any fruit enthusiast. It is not unworthy of its dedication to 
Professor T. Wallace, who has done such valuable work for the fruit-grower, and whose 
photograph is reproduced as the frontispiece. 

W.G.K. 


Farm Mechanization Directory 1952. Temple Press. 6s. 


Reference books, be they dictionaries, telephone directories, or those, like this one, 
with a more specialized appeal, are monuments to human industry, ingenuity and patience. 
We should accept them in humility and offer thanks that such prodigious tasks of com- 
pilation have passed us by leaving our serenity unruffled, our sanity unimpaired. 

With the Farm Mechanization Directory on our desk we can find at once the postal and 
telegraphic addresses or the telephone number of any one of the 1,600 odd firms which 
minister to the farmer's present-day equipment needs. If we want to know who makes 
this or that, there are the makers listed under some 500 different categories of goods—from 
tractors to tap-fittings, from combines to cranks, from binders to bird-scarers. In the 
somewhat unlikely event of our wanting a bunghole borer, all we need is a knowledge of 
the alphabet and a moist thumb and the maker’s name stands revealed. 


If, as often happens, we can think only of the trade mark or trade name of a machine 
or commodity, there are 42 pages of such special names and the firms who use them for 
their products. 

When, too, we have nothing special to inquire about we can take up the Farm Mechani- 
zation Directory and browse gently through, looking at the illustrations (there are well over 
100 of them) or, from the detailed specifications and test reports, learn something about 
our tractor (or our neighbour’s) that we did not know before. Or we can play a harmless 
game of pitting our wits against those of the compilers. We shall probably lose—but wait ! 
here’s something ! In the section devoted to organizations interested in farm mechani- 
zation, we were surprised to find no mention of the R.A.S.E. But we don’t expect many 
marks for spotting this aberration ; in fact, we feel rather mean for mentioning it. 

R.S.M. 
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Crop Varieties. H.HUNTER. Spon. 2ls. 

The author of this book states in his preface that its purpose is to “ present the existing 
position of varieties of certain crops in their relation to agricultural demands, and in the 
extent to which they meet commercial requirements’’. Wheat, barley, oats, rye, flax, field 
beans, and field peas are dealt with, and there is a special chapter on potatoes, contributed 
by Dr. G. P. Carson. Information, however, is given on matters other than varieties, 
such as consideration of suitable soils, climatic requirements, experimental work in con- 
nection with plant breeding, and seed supplies, with a special chapter on pure seed and 
schemes of cereal seed certification. 

The individual crops are not treated in a uniform manner. More than half the book is 
devoted to the four cereals, and whereas in barley an account is given of early experiments 
in the improvement of this crop, with a special appendix on the botanical classification of 
the cultivated forms, such matters are not similarly covered for wheat, oats and rye, 
although the appendix to wheat gives the botanical nomenclature relevant to the varieties 
named. The varieties included for each cereal are largely confined to those that have had 
their superiority demonstrated by authoritative field trials or qualitative determinations, 
and therefore have much in common with those on the Recommended Lists of the National 
Institute of Agricultural Botany. There is a short chapter on field beans and peas, but 
flax and linseed are dealt with in more detail. 

The treatment of potatoes by Dr. Carson differs from that given by Dr. Hunter to the 
othercrops. The history of the introduction of the potato to Europe, the centres of origin, 
and the species of the genus So/anum are discussed in some detail, while a comparatively 
full account is given of the virus and fungal diseases—the latter appearing in the text 
included under the general heading “Spread of Virus Diseases.’’ Standard varietal 
descriptions are given, and short accounts are included on improvement, seed production, 
and certification. A peculiar omission in dealing with improvement is that of Clarke and 
his Ulster varieties. 

The book contains much useful information and brings together scattered knowledge 
that is not always easily accessible, but some of which is mainly of historic interest. The 
references at the ends of the chapters are particularly valuable, while the index is well com- 
piled. The photographic illustrations, which are confined primarily to the cereals, are 
excellent, and the tabular matter is clearly presented. It is probably that the style of writing 
and the nature of the information will appeai more to students and seedsmenthanto farmers, 
but the book has much to interest each of these categories of readers. 

G.D.H.B. 
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The Tulliallan Farming Co., of Kincardine-on-Forth, Fifeshire, 


now building up to the production of 100 baconers 


a week, demonstrate that Silcock feeding ensures 


not only the maximum profit but the quality of carcass 


the curers want. Quality bacon will assume increasing 


importance in the future, and pig-keepers who are interested in 


economy in feeding, coupled with first-class carcasses, should ask 


the Silcock Agent for a copy of 


the new Silcock Advisory book, “ The Bacon Pig”. 


R. SILCOCK & SONS LTD . STANLEY HALL . EDMUND STREET - LIVERPOOL 3. 


Please mention the JOURNAL when corresponding with Advertisers 
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rhILLESHOG 


The variety of proved performance 
based on |4 years of scientific breeding in England 


m 


N.LA.B. FIELD TRIALS 1947-50 


Sugar Content—Tied for first place 
Sugar per Acre—Tied for first place 


—~ 


On black fen soil HILLESHOG has shown the most 
consistent average performance since 1948 


Give HILLESHOG a trial in 1952! 


Sole producers in Great Britain: 


PURE SEED CO., LTD. 
66, Gresham Street, London, E.C.2 

















THE CORRECT USE of the right tillage toois 
is second only to favourable weather 
Tooled up in promoting the health and vigorous 
growth of crops. When the tools are 
for food roduction mounted on McCormick International 
P B-HM Toolbars, and hydraulically con- 
trolled from the seat of a Farmall H or 
BM Tractor, you can be sure that weed 
eradication, soil aeration and all culti- 
vating jobs are done, not only correctly 
and thoroughly, but speedily. 

You'll like the way this equipment 
gives youa clear view of the work, the 
way the close-coupled gangs respond in- 
stantly to your steering, and the sturdy 
construction which promises years of 
trouble-free service. 





| mc CORMICK 


teTeRmaTionaL 





If it’s an 1H machine it’s a real investment 


INTERNATIONAL HARVESTER 


COMPANY OF GREAT BRITAIN LIMITED HARVESTER HOUSE 29 CITY ROAD LONDON EOl1 
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DEOSAN ‘ 
—top name in 
dairy farm hygiene 


The Deosan Clean Milk Routine is based on constant 
research and practical work, and is recognised by leading authorities the 
world over. It employs products fully approved under the Milk & 
Dairies Regulations, 1949. It brings a new simplicity, a new certainty, 
to the problem of producing clean milk of dependable ‘keeping 
quality’. .. May we send you details ? 


DEOSAN LIMITED: 345 GRAY’S INN ROAD, LONDON, W.C.1. 
ONE OF THE MILTON GROUP OF COMPANIES 








SPRAYING crear crop 


EVERY PURPOSE 


VARIOUS CAPACITIES 
LIQUIDS OR POWDERS 
FRUIT OR GROUND CROPS 
Keep up-to-date with the latest developments 
in Spraying Machinery and send for this illustrated 
folder showing the World’s finest range of machines for 
spraying every crop the world over. To save time, just write 
“General Catalogue’’ on your letter heading for a copy free of obligation. 





TD MAIDSTONE. KENT 
"PHONE, 2284 


Please mention the JOURNAL when corresponding with Advertisers 
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WRITE 
FOR FULL 
DETAILS 


RANSOMES 
‘MIDTRAC’ 
TS. 45 


This NEW Tractor Plough is made 
in two and three-furrow sizes 
Like all Ransomes Implements, it 
highest pitch of 
When fitted with 
digging bodies. a depth of 11 ins 


attains the 
perfection 
can be obtained Adjustments 
provide for five widths of cut - 


from Biins. to 12iins 


Ransomes 
fer he hiatility 





























EVERY BOOK 
ON FARMING 


that Is in print available 


ON LOAN OR FOR SALE 
BY POST 


Send | /- for our new Catalogue No.4 
(72 pages, over 2,200 titles, classi- 
fied and described, with monthly 
supplements added.) 


HARTFORD, HUNTINGDON 
(Tel.; Huntingdon 564) 











SEED POTATOES 


From the best stocks in Scotland, 
Northern Ireland, England or Eire. 


J. JOHNSON & SON, LTD. 


(Established 1870) 
GROWERS, EXPORTERS and MERCHANTS 


Head Office : 
Great Nelson Street, LIVERPOOL. ‘Phone: North 2077/8/9 
Branch Offices : 
12 Leonard Street, PERTH, Scotland. Phone: Perth 3188 
23 Kingsland Road, St. Phillip’s, BRISTOL 2. 
Phone: Bristol 57695 


Water Street, LONDONDERRY, N.1!. 
Phone: Londonderry 2738 


The Square, KILKEEL, Co. Down, N.1. Phone: Kilkee! 33! 
Arleston, WELLINGTON, Salop. Phone: Wellington 289 
Also HAVERFORDWEST and CAMBRIDGE 


Experimental plots open for inspection on our own farm 
in Cheshire. All seeds packed under our celebrated 
“SUN BRAND” design. 


SEED POTATOES are a matter of trust be- 
tween buyer and seller, so place your orders 
with an old-established reliable House! 


If you are interested in quantities of less than 6 cwt. and down to 
14 Ib. of any variety, please write our Associate Company— 
S. & W YOUNG LIMITED, SEED POTATO MERCHANTS, 
GT. NELSON STREET, LIVERPOOL 3, who handle exclusively our 
seed Potatoes in smal! quantities. 


Please mention the JOURNAL when corresponding with Advertisers 
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Where SHELL breeds better lubricants 


His Shell man, at work in one 
of Shell’s great laboratories, is 
studying the causes of wear in your 
tractor engine. To stand up to years 
of gruelling knock-about work your 
tractor needs a tough oil film that 
won’t break down under the heaviest 
strain. Throughout the world, under 
every conceivable farming condition, 
Shellscientistsandtechniciansstudy 
tractor performance and tractor 
troubles. In Shell Tractor Oil they 
have produceda tough oil, whichis the 
bestsafeguard youcan 
provide for your trac- 
tor. That’s why Brit- 
ain’s leading tractor 
makers recommend 

Shell Tractor Oil. 


You can be sure of SHELL Tractor Oil 





APHIS CONTROL 
AT HALF COST 


WITH 


LON CENTRATED | 


WINTER WASH 


@ It enables you to 
CUT 
your spray material costs by half, 
ABOLISH 
the laborious transport and handling 
of 40-gallon drums around the farm 
WITHOUT 
reducing insecticidal efficiency. The concentrate 
is easy to mix and free from the dangers of nar- 
row time limits in application which adverse 
weather may upset 


For full explanatory leaflet please write to the manufacturers 


BURT, BOULTON & HEYWOOD LTD. 


Horticultural Department 


CRABTREE MANORWAY - BELVEDERE - KENT 








GRAIN STORAGE! 


ORDER your 


STENT STAVE SILOS 


NOW FOR THIS YEAR'S HARVEST!! 


Photograph by 
permission of 
Geoffrey Beale, 
Esq., Chilbolten 
Down Farm, 
Stockbridge, 
Hants 


@ FOR GRAIN STORAGE the bins are admirably suited for 
use in conjunction with all standard dryers and have now 
been judged ideal for use with new ventilating plants. 


@ Also available 
Dutch Barns, Cow Houses, 
Pig Sties, Calf Pens, Cow- 
stall Equipment and M.AF. 
farm buildings, etc. 


PRICES ON APPLICATION 
s T f Nl Te LONCRETE LTO 


Sales Office: | VICTORIA STREET, LONDON, S.W.! 
Phone: Whitehall 2573 

Works: DAGENHAM DOCK, ESSEX 
Phone: Rainham (Essex) 780 


@ Stent standard buildings 
can be supplied to house 
Stent Bins, Grain Dryers, 
etc. 
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It’s not quite as 
simple as this... 


Enormous achievements in milk 
production have b a made in 
many progressive countries High 
standards of hygiene and purity 


lj 
have been laid down and realised 


As leaders in the field of machine 
| 


By Appointment 
Seedsmen to 


DUNNS FARM SEEDS 


LTD. 
Seed Specialists, SALISBURY 
BRITAIN’S PREMIER SEEDSMEN 
Scientific Adviser: 


SIR R. GEORGE STAPLEDON, 
C.B.E., D.Sc., F.R.S. 


Agricultural Adviser for Wales: 
Prof. T. J. JENKIN, C.B.E., D.Sc. 


PLOUGH MORE 
FEED MORE 


“THE BOOK OF 
DUNNS FARM SEEDS 1952” 


(post free on application) 
TELLS YOU HOW 


Read Sir George Stapledon’s 
“REPORT ON EXPERIMENTS” 


milking and associated equip- 
| Telegrams: Telephone: 
DUNNSEED SALISBURY SALISBURY 3247-8-9 


ment, we are justly proud of 





| 
the contribution we have made. 
We will gladly co;operate and 
H 
make available our extensive 
experience to promote better 
milking conditions | throughout 


the world. 





ENGLANDS BEST CHICKS 


THE “STANDARD” 








GASCOIGNES 


are working for the betterment of 
milk production throughout the world 


106 GASCOIGNE HOUSE, BERKELEY AVE. 
READING . - _ "Phone 5067 & 2273 


M-w 


TURNEY BROS. 


QUINTON GREEN, NORTHAMPTON 


TELEPHONE: ROADE 220 
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Feeding Stuff 


Build 
Healthy 








Stock 


C2) 


| 
aes 


“an 


A 


y 


<>< 


CI/S3s)2> A FEED FOR EVERY NEED 


Cy 


i] SE) an’ 


Wherever you live, there’s a Bibby District Manager near to vou 


J. BIBBY & SONS LTD + LIVERPOOL -; 3 


Cr 


A 
> 


<>< ><i><i><i >< >< >< ><i><i>-<2> \ 


= 
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Think more of 2Tdas 


THIS NEW YEAR, resolve to attack that fertilizer to use; whether to mow or 
piece of unproductive grassland—most graze in the first year—but whatever you 
farms have one. Plough it up. Follow decide, you can be sure that your New 
the ploughing with lime, fertilizers and Year resolution will pay, and pay well. 
reseeding. Many matters of detail will Consult your District Offi- 
need to be determined—nurse crop or cer of the N.A.A.S., or the JIC] 
bare reseeding; seeds mixture; seed Technical Representative of 
weight per acre; how much lime and LLL 





IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.1 GL/sa/1 
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